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DECLARATI ON
FOR THE
RECCRD OF DEC SI ON

SI TE NAME AND LOCATI ON

General Electric/Shepherd Farm Site
East Fl at Rock, Henderson County, North Carolina

STATEMENT COF BASI S AND PURPCSE

Thi s deci si ons docurment presents the selected renedial action for the General El ectric/Shepherd
Farmsite in East Flat Rock, Henderson County, North Carolina, chosen in accordance with the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA) and, to the extent
practicable, the National Contingency Plan (NCP). This decision is based on the adm nistrative
record file for this Site.

The State of North Carolina concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by

i npl enenting the response action selected in this Record of Decision, nmay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This renmedy addresses the principle threats posed by this Site. The major threats are the
cont am nat ed groundwat er enanating frombeneath the Site and the surficial contam nated soil.

The naj or conponents of the sel ected renedy include:

GROUNDWATER
. Extracti on of groundwater fromthe CGE and Shepherd Farm Subsites that is contam nated
above Maxi mum Cont am nant Levels or the North Carolina G oundwater Standards,
whi chever are nore protective for each particul ar contam nant;

. Onsite treatnent of the extracted groundwater via air stripping and carbon
adsor ption;

. I n-situ biorenediation;

. Di scharge of treated groundwater to Bat Fork Creek; and

. Continued anal ytical monitoring for contam nants in groundwater and surface water.

SO L

. Shepherd Farm Subsite

. Excavati on of the top foot of soils contam nated above the performance standards;

. Transportation of excavated soils to the dry sludge i npoundnent area on the CE
property;

. Backfilling, grading, and revegatati on of excavated areas.



CE Subsite

. Pl acenent of a multi-layer cap on the areas where the soil is contam nated above the
per f or mance st andar ds;

. Cont i nuous mai ntenance of the cap

. Usage restrictions on the capped areas

STATUTCRY DETERM NATI ONS

The selected renmedy is protective of human health and the environnent, conplies with Federa

and State requirenents that are legally applicable or rel evant and appropriate to the renedia
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent technol ogy to the maxi num extent practicable, and satisfies the statutory preference
for renedies that enploy treatnent that reduces toxicity, nobility, or volune as a principa
element. Since this remedy may result in hazardous substances renai ning onsite above health
based levels, a revieww |l be conducted within five years after comrencenent of renedial action
to ensure that the renedy continues to provide adequate protection of human health and the

envi ronnent .
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DECI SI ON SUMVARY

l. SI TE NAME, LOCATI ON AND DESCRI PTI ON
A I ntroduction

The General Electric/Shepherd Farm Site (hereinafter referred to as the "the Site") consists of
three non-contiguous disposal areas in East Flat Rock, Henderson County, North Carolina

These di sposal areas (subsites) are known as the CE property, the Shepherd Farm property, and
the Seldon dark property (see Figure 1).

B. Site Description

The GE subsite is located at the southeastern corner of Spartanburg H ghway (U S. 176) and Tabor
Road (S.R 1809) in East Flat Rock, Henderson County, North Carolina (see Figure 2).
Geographically, the center of the subsite is located at approxi nmately 35516' 25" N latitude and
82524' 10" W/ ongitude according to the Hendersonville, North Carolina, USGS 7.5 mnute
topographic map. This slightly hilly, approximately 50-acre subsite is bounded on the west by
Spart anburg H ghway, on the north by Tabor Road, and on the east by Bat Fork Creek. The

sout hern boundary is a fenceline south, east, and west of the recreational facility. General

El ectric also owns the plot of land | ocated sout hwest of Spartanburg H ghway, south of Bat Fork
Creek, between the curved railroad tracks and the hi ghway.

The Shepherd Farm subsite is | ocated on Roper Road, approxinately 1200 feet west of Spartanburg
H ghway and 2500 feet southwest of the GE subsite (see Figure 1). Geographically, the center of
the subsite is |located at 35516' 10" N | atitude and 82525' 10" W/ ongi tude according to the
Hendersonville, North Carolina, USGS 7.5 minute topographic map. This hilly, approxinately
31-acre subsite is bounded on the north by Roper Road, on the north-northwest by the Seldon H I
Farm and on the west by Bat Fork Creek (see Figure 3).

The Seldon dark subsite is |located at the northeastern corner of the Spartanburg H ghway and
Tabor Road intersection (see Figure 2-1). Geographically, the center of the subsite is | ocated
at 35516' 35" N latitude and 82525' 00" W/ ongitude according to the Hendersonville, North
Carolina, USGS 7.5 mnute topographic map. This approximately 1l-acre field is bounded on the
west by Spartanburg H ghway, on the south by Tabor Road, on the east by Jones Street and on the
north by Second Ave (see Figure 4).

CE Subsite

The GE facility includes two major building structures: the manufacturing plant (350 feet by 700
feet) and the finished stock warehouse (700 feet by 300 feet). The buildings are separated by
paved parking areas and grassy lawns. The two buildings are situated on a relatively flat
hilltop, while the rest of the property is on a hillslope. A tall, barbed-wire, chain-link
fence surrounds the entire property with the exception of the | andspreading plots (described
below) and the front of the facility where parking lots and manicured | awns exist. A guard is
on duty at all tines to keep unauthorized personnel out of the plant and facility grounds.

<I M5 SRC 0495255B>
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East of the plant is Denonstration Street, a paved, relatively flat strip of land. A ong this
area, lighting fixture displays denonstrate the product line at GE. Several support facilities
are |l ocated al ong or near Denpbnstration Street, including a fork Iift shop, a fabricating shop
a reclamation yard, a boiler house, a chlorine building, a drumstorage area, an outside vendor
(OV) storage area, and other fixtures and structures such as water tanks and punps, cryogenic
tanks, gasoline punps, and storage bins. A closed 0.5-acre landfill (Landfill A) is now paved
over by this street.

East of Denonstration Street, beyond the paved lots, are approximately 26 acres of |andspreading
pl ots which are bl anketed by vegetation and sl ope eastward downhill toward Bat Fork Creek.

Sout heast of Denonstration Street, beyond the drumstorage area, is a dry, 3-acre, inactive

sl udge i npoundnent which currently has a thick cover of vegetation. Southeast of the finished
stock warehouse is a large (5-acre), active, wastewater treatnent pond. East of the large
wastewater treatment pond is a small (1l-acre), active, landfill area where construction debris
and excavated soils have been deposited or stored. Southwest of the finished stock warehouse is
a grassy lawn area which was al so previously used as a | andspreading pl ot.

The area south of Bat Fork Creek al so belongs to GE and includes a snall (1-acre), active,

wast ewat er treatnment pond, a recreational area with an adjacent playground which was al so
formerly used as a | andspreading plot, and a closed 1-acre landfill (Landfill B), parts of which
are currently paved over by a driveway |leading to the recreation facility.

The unfenced Shepherd Farm property, fornerly used for disposal of wastes fromthe GE
facility, is currently a sloping wooded area used for residential purposes. M. Shepherd, the
owner and operator of the now defunct disposal conmpany, still naintains his residence on this
property. In addition, a 22-acre nmanufactured honmes community (Spring Haven) consisting of
125 lots (nost with hones on then) and a community center are present on the southern portion
of the subsite. A snall unnaned intermttent creek runs through the mddle of the subsite

bef ore discharging into Bat Fork O eek.

The unfenced Seldon dark property, fornerly used for landfilling of wastes fromthe CE
facility, is presently a grass-covered field which slopes towards its eastern boundary, Jones
Street. The only facility located on the property is a small run-down shack which was fornerly
used as a junk/antique shop

C DEMOGRAPHY

The Site is located in Henderson County, North Carolina, which had a 1990 census popul ati on
of 69,285. The town of Hendersonville (the County Seat), the center of which is | ocated
approximately 3.5 mles northwest of the site, had a 1990 census popul ati on of about 7, 300.
The county popul ation is about 79% white and 20% bl ack, but in the GE Site vicinity, the
distribution is about 96%white and 2% bl ack

Based upon a house count from USGS topographi c naps, the population within 1 mle of the GE
and Seldon dark subsites (excluding the approxi mate 1,100 CGE pl ant enpl oyees) is estinated
to be 1,010. The nearest residence is adjacent to the southeast property boundary.

The Spring Haven Community at the Shepherd Farmsubsite is a quality devel opnent of 90 hones of
whi ch approxi mately two-thirds are occupi ed year-round. Each unit has one or two persons and
the average age is 67. Children are not permtted to live in the devel opnent but are present
occasionally as visitors. Several of the Spring Haven units are located within the subsite

di sposal area while nost of the other units are located within 500 feet. Four other residences
on the south side of Roper Road (three at the Seldon H Il Farmand one at the Shepherd Farm are
also within 500 feet of the subsite disposal area. Based upon a house count from USGS



t opogr aphi ¢ maps, the population within 1 mle of the Shepherd Farm property is estinmated to be
1, 044.

D. SURROUNDI NG LANDY WATER USE

The principal land use in the imediate vicinity of the CGE and Seldon dark subsites is
residential. Sone commercial and light industrial uses occur along Spartanburg H ghway,

however, and a large plant is on the north side of Tabor Road, across fromthe GE plant and

east of the Seldon Cark property. A large power substation also adjoins the southeast boundary
of the GE property. Qpen spaces surrounding the subsites are generally undevel oped or farned
land. Orchards are prominent to the northeast of the subsites

The Shepherd Farm subsite is |located a rural/agricultural area where | and use principally
residential, forest, or farmand. The nearest commercial and industrial activity is along
Spart anburg H ghway, about 2000 feet to the north and east (ATSDR 1993).

Land is lightly devel oped al ong Bat Fork Creek, both upstream and downstreamof the Site, and
al so along Mud Greek into which Bat Fork Creek discharges approximately 6 mles downstream

of the GE subsite. Approximately 90% of the land along Bat Fork Creek is used for agriculture
and the renai ni ng 10% supports urbani zed | and uses.

Maj or natural resources in the area include surface waters (including sone wetlands) and
groundwater. While irrigation of agricultural lands along Bat Fork Creek is unlikely due to the
relatively |l ow volume of flow, residents have reportedly used the creek for watering gardens.

In addition, some livestock are likely to obtain water fromthe stream

Wil e the steep banks, dense undergrowth, and narrow width of Bat Fork Creek may limt its
utility for recreational fishing, sone recreational fishing in this creek has been reported by
residents. Bat Fork Creek flows into Mud Oreek (also used for recreational fishing) which in
turn flows into the French Broad River. The French Broad R ver is used for recreationa
fishing, swimmng, and boating. However, there are no public water intakes along any portion
of the surface waters downstream of the CE subsite (ATSDR, 1993).

The Hendersonville public water systemobtains its raw water fromthree surface water intakes
whi ch are outside the watersheds possibly affected by the GE site. The CE facility has been
connected to this public water systemsince it began operations. 1In addition, the najority of
the residents within a 4-mle radius of the site are also connected to this system Many hones
and busi nesses near the site have relied on private wells (drilled in the shallow aquifer and
averagi ng about 120 feet deep) for potable water in the past, and sone still rely on private

wel I's, but increasing nunbers are being connected to the public system The GE facility has
provided bottled water to nany residents in the vicinity of both the GE subsite and the Shepherd
Farm subsite, and has paid for some connections to the public water system

At the Shepherd Farm subsite, the Spring Haven devel opnent has al ways been connected to the
public water system The four residents at the Seldon H Il Farm and Shepherd Farmonce relied
on private wells for potable water, but are, now connected to the public water system

E. TOPOGRAPHY

The GE Site is located within the Bl ue R dge Physiographi c Province of the Appal achi an H ghl ands
in the southern Appal achian Mountains. Topography in the area characterized as rugged with
large hills and rounded nountains, and steep slopes and narrow val l eys, but also with sone flat
areas in a fewsnall valleys. The Asheville-Hendersonville area is characterized by a centra

pl ateau (the Asheville Plateau) with noderate relief of 500 to 600 feet, surrounded on all sides



by mountains. Elevation of the Asheville Plateau is approximately 2200 feet above nean sea
level (amsl) (NUS, 1991a).

The area around the Site consists of gently rolling hills with elevations at about 2100 to 2500
feet ansl. The slope at the CGE subsite is generally to the southeast at about 2 percent. The
sl ope at the Seldon dark subsite is generally to the northeast at about 4 percent. The sl ope
at the Shepherd Farmsubsite is generally to the northwest at about 10 percent.

F. CLI MATE

The climate of the region is hum d-continental. Average nonthly tenperatures range from 415
Fin January to 775 F in July (Mallingford, 1989). Mean annual precipitation is 38 inches and
mean annual | ake evaporation is 34 inches. Man nmaxi mum 24-hour rainfall is 3.7 inches

(NUS, 1991a).

G GEQLOGY

Most soils in the Blue Ridge Province are residual soils derived fromweathering of the
under | yi ng bedrock. These soils may be shallow to deep and are typically clayey, although
locally they may be coarse-grained. Qher soils are derived fromalluviumalong the floodpl ains
of major streans.

Based on several borings performed at the CGE subsite, the soils at the site can generally be
descri bed as brown, m caceous, sandy silt near the surface, grading downward to |oose firm
red-brown and dark brown, mcaceous silty mediumto coarse sand. The thickness of the
residual soil at the CE subsite ranged fromless than 1 foot to 88 feet. The boundary between
soil and rock is a transition zone of very dense, partially weathered rock. The partially
weat hered rock (PWR) at the CGE subsite is generally between 2 and 15 feet thick

H. HYDROGECQLOGY

The shal | ow groundwat er surface in the Blue R dge Province generally occurs within the residua
and alluvial soils. Wter occurs in the pore spaces of these soils and the PAR, within the
relict fractures of the PAR and within the fractures and secondary openi ngs of the underlying
bedrock. Al though the soil/PWR zone (hereinafter referred to as the "porous nedia" zone), and
the bedrock zone (hereinafter referred to as the "fractured nedi a" zone) are sonetinmes referred
to as different aquifers, they actually conprise one shall ow unconfined aquifer since the two
zones are hydraulically connected as evidenced by the lack of both a confining zone and
significant head difference between the two zones.

G oundwater flow in the Blue R dge Province generally follows the topography. Recharge occurs
frominfiltration of precipitation on the hill and nmountain slopes, while discharge generally
occurs at the streans and springs. The groundwater surface at the site has been observed in
nmonitor wells at depths ranging from3 to 29 feet bel ow ground surface

I. HYDROLOGY

The surface water features potentially affected by the GE and Sel don d ark subsites include Bat
Fork Creek and Mud OGreek. The surface water features potentially affected by the Shepherd
Farm subsite include the unnaned intermttent creek running through the subsite and i nto Bat
Fork Creek and Mud Oreek. These surface waters have been classified as "Oass C' by the State
which is the basic water quality classification for all surface waters in the State of North
Carolina, and protects freshwaters for secondary recreation, fishing, and aquatic life



Runoff fromall three subsites discharges into Bat Fork Creek. At the Shepherd Farm subsite,
runoff al so discharges into the unnaned tributary which then discharges into Bat Fork Creek
approxi mately 400 feet to the northwest. At the CE facility, a natural spring which also

di scharges into Bat Fork Oreek is located in a swanpy area between Bat Fork Creek and the
easternnost | andspreading plots. In addition, GE has an NPDES permt to discharge treated
industrial effluent into Bat Fork Creek fromthe GE facility surface inpoundnents.

Bat Fork Oreek is a perennial surface water body which, fromvisual observation, appears to be
about 10 feet wide and less than 1 foot deep at the site under normal flow conditions. The
average gradient of Bat Fork Creek at the site is approximately 24 feet per mle. The stream
lies within the French Broad River basin which is part of the Tennessee River Valley drainage
system

1. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
A Site History

From 1955 to present, the CGE facility has been used to devel op, design, and nanufacture

conpl ete high-intensity-discharge |um naire systens, which consists of the assenbly of optica
conponents, ballasts, mountings, and hi gh nast |owering devices. The lunminaire systens

produced at the facility use several |ight sources including sodiumand nercury. These |lighting
systens have nany uses which include the illumnation of roadways, sports arenas and rel ated
bui | di ngs and/or parking lots, indoor industrial and/or conmmercial conplexes, and hazardous or
dangerous | ocation applications.

Qperations at the facility are conprised of several manufacturing processes. Raw alumnumis
snelted and die-cast into nmolds of light fixture housings. Strip alumnumis machined by a spin
and die process into reflectors that are attached to the housings. These reflectors are
finished in a nmetal finishing, polishing, or coating process to yield a highly nachi ned

polished or satin surface, as desired

From about 1955 until 1975, GE al so nanufactured "constant-current” transformers at this
facility. These transfornmers were filled with PCB-containing oil, which were delivered to the
facility inrailroad tank cars (NUS, 1991a). CE has reported that PCBs are no | onger used in
their product line (ATSDR, 1993).

Prior to GE's purchase of the property in 1955, the CE subsite was used as an appl e orchard.

Waste streans generated by GE's facility fromthe begi nning of plant operati ons have incl uded
construction wastes, buffing conmpound, epoxy conpound, phenolic residue, paint sludges, PCB
capacitors, solvents, transforner oil, electrical insulators/capacitors, waste acids, dye cast
nol d rel eased hydrocarbons, heavy petrol eum greases, and varni sh resi dues. These waste streans
contain many VQOCs, heavy netals, acids, and PCBs. CQurrent waste streans include solvents,

cadm um cont am nat ed baghouse dust, waste oils, and | ab packs

Landfill A received waste generated by the facility between 1955 and the 1960s. No information
is avail abl e concerning the types of wastes, but it is assuned that the wastes are fromthe
manuf acturing process utilized during this tine of operation. Landfill Bis believed to have

been operated during the 1970s. These unregul ated practices of the 1950s and the 1960s were
ceased by GE with the pronulgation of state and federal legislation to control pollution to the
environnent during the 1970s. As these two forner landfills have been partially paved over
there is no physical evidence of waste at the landfill |ocations.

Wastewat er generated as a result of plant process, contains netals and solvents typically used



during lighting systemnmanufacture. GE inplenented a wastewater treatnent facility in the md-
1970s consisting of a linme treatnment systemto adjust the pH of treated waters prior to surface
wat er di scharge. They also constructed the two wastewater treatnment ponds described previously.
The unlined ponds were constructed of native clay and are approxi nately 10 feet deep. The
larger pond has a controlled exit valve at its discharge point to the snaller pond.

As part of the waste treatnment process, wet and dry sludges generated in the wastewater
treatnent facility were | andspread on several plots surrounding the facility buildi ngs between
1977 and 1980. These | andspreading plots, totaling 26 acres, were delineated for disposal of
wet and dry sludges that contained water, line, and about 0.07 to 2.85 percent nickel typically
used in plant processes.

From 1955 until 1975, GE al so generated a substantial quantity of PCB wastes as a result of
transforner production. Disposal of these wastes prior to 1980 is not well docunented, but in
1984, PCB wastes were sent to Enelle, Al abama, for disposal

Under ground storage tanks (USTs) at eighteen |ocations have been used by GE in the past to
store fuels, liquid supplies (paints and varnishes), and liquid wastes. Al of these USTs are
reported by CE to have been renoved by March 1991, and all liquid storage is now perforned

in above ground storage tanks and druns.

From approxi mately 1957 to 1970, CE wastes were also intermttently deposited at the Shepherd
Farm property where it was dunped, burned, and bulldozed in an approxi nate 3-acre area

onsite. At the time of the dunping, the only other use of the property was for the Shepherd's
resi dence. The Spring Haven community was | ater constructed over part of the dunping area.
Most of the waste was reportedly deposited into an old dry pond or ravine approxi mately 800
feet southwest of the Shepherd residence. Wen the path |leading to the ravine was iced
however, the waste was placed along the path. According to M. Shepherd, the waste consisted
of cardboard, wood, office paper, and buffing conpound. Qccasionally, electrical "insulators"
were taken to the site and broken to sal vage copper. These m ght have been capacitors as
insulators do not contain copper.

During the 1960s and early 1970s, CE wastes were al so dunped in an approxi nate 0. 3-acre
ravine on the Seldon Cark property. GE reported that the property was used for the disposal
of construction rubble only, but according to M. dark, the ravine was also filled in with
drunms of al um num paint and druns of cleaning fluid fromdye-casting nachinery. dd
transforners are also reported to have been deposited in the ravine. The suspected di sposa
area located in the southwestern half of the property but there is presently no physica
evidence of a landfill.

B. PREVI QUS | NVESTI GATI ONS

Several recent sanpling investigations have been conducted at the site, especially at the CE
facility. The quality of the data collected during the GE-conducted events, however, is
unknown. These studi es have included nonitor well installation and groundwater sanpling, soi
sanpling, surface water/sedi ment sanpling, and offsite private well sanpling.

Figure 5 shows the locations of all the permanent nonitor wells installed at the CE subsite.
Figure 6 shows the locations of the private wells sanpl ed

From 1986 through 1991, CE tasked Law Environnental to conduct sanpling investigations of soi
and groundwat er around the GE plant site. In 1988 and 1989, EPA conducted Site Inspections and
Investigations into the contamnation at the GE facility, Shepherd Farm property, and the Sel don
Clark property. Results of analysis revealed the presence of PCBs in soil and volatile organic



conpounds in the groundwater. A groundwater VOC (PCE) concentration nap
prepared by CE based on the results of these sanpling events is presented in Figure 7

The results indicate tetrachl oroethene is the nmajor contam nant present in groundwater beneath
the site and, as discovered before, the greatest contam nant concentrations are present al ong
the failed drain line. However, high concentrations of VOCs were al so found along the railroad
line southwest of the failed drain line area, indicating that a preferential flow path may be
present along the railroad, or that another source of contam nation is present in this area. One
possi bl e source identified in this investigation was an ol d drai nage ditch which existed prior
to construction of the drain |ine.
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C PREVI QUS REMEDI ATI ON EFFORTS

GE has conducted or prepared for several renediation and/or renoval actions at the GE subsite.
GE reports that all USTs and contami nated soils associated with these USTs have been renoved.
GE al so reports that contami nated soil associated with the ruptured drain |ine have been
renmoved. Cty water nains have been extended to all areas show ng groundwater contam nation
based on private well sanpling, and GE has paid for connections to these water namins and/or
provided bottled water for all households so desiring such action. Figure 8 shows the areas
near the GE property where residents were offered city water connections.

In 1990, GE al so conducted a Phase II1A Aquifer Characterization and G oundwat er Treatnent Study
at the GE facility in preparation for performng groundwater renediation. In this study, a

pil ot groundwater recovery and treatnent systemwas designed and installed at the GE subsite.
The system consi sted of four groundwater recovery wells (RW1 through RW4), a 10, 000-gallon
equal i zation tank, an air stripping tower, and associ ated pi ping and punps with di scharge going
to Bat Fork Creek. Seven observation wells (MWV38 through M¥44) were al so constructed for
nmeasuring water levels during an aquifer performance test. This systemis still in place.

GEis currently testing a systemwhereby their process wastewater is discharge to the publicly
owned treatnent works (POTW instead of to Bat Fork Creek through the wastewater treatnent
ponds.

D. SI TE REGULATCRY ACTI ONS

The GE facility filed Part A of a hazardous waste permt for storage in 1980 under the Resource
Conservation and Recovery Act (RCRA). In March 1982, CGE petitioned to have its FO06

el ectropl ating sludge delisted as a hazardous waste. By April 1982, EPA issued a prelimnary
decision to declare the FO06 waste as nonhazardous. The state of North Carolina accepted the
petition and delisted FOO6 waste in Cctober 1982. In 1984, CE elected to dispose of accunul ated
wastes offsite and therefore withdrew the Part A hazardous waste pernmt application and rel ated
interimstatus. On Septenber 19, 1988, EPA fornally recogni zed the state-approved delisting of
FO06 el ectropl ating sl udge as a hazardous waste.

GE has an NPDES permt for the discharge of treated effluent into Bat Fork C eek which becane
effective on May 1, 1989. GE also has an air permt issued on February 25, 1988, to operate
several air em ssion sources or clean air devices.

After the EPA Screening Site Inspections and Listing Site Inspections described above were
conpl eted, the GE Shepherd Farm and Seldon dark properties were proposed for inclusion on the



NPL on February 7, 1992, as the "CGeneral Electric/Shepherd FarmSite". The site was finalized
on the NPL in Decenber 1994.
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EPA sent a notice letter to General Electric in July 1993 offering the opportunity to conduct
the RI/FS. The notice letter also inforned the PRP of its potential liability for past and
future site costs. On January 4, 1994, EPA sent notice/request for access letters to M. Wayne
D ckason, M. Lawence Ward, and M. Shepherd. Ge was al so sent a request for access letter.

[ H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

Pursuant to CERCLA Sections 113(k)(2)(B)(i-v) and 117, the RI/FS Report and the Proposed Pl an
for the CGE/ Shepherd Farm Site were released to the public for coment on July 24, 1995. These
docunents were nade available to the public in the admi nistrative record |ocated in an
information repository namintai ned at the EPA Docket Roomin Region IV and at the Henderson
County Public Library in Hendersonville, North Carolina.

The notice of the availability of these docunments was published in the Henderson Ti mes News and
the Asheville Gtizen on July 24, 1995. A public comment period on the docunents was held from
July 24, 1995 to Septenber 22, 1995. A copy of the notice was mailed to the site mailing list
whi ch contains names of community nenbers and interested parties. In addition, a public neeting
was held on August 3, 1995. At this neeting, representatives from EPA answered questi ons about
the site and the renedial alternatives under consideration. Metings with city and county
officials were al so hel d.

Q her community relations activities included:

. Establ i shed an i nfornati on repository

. Prepared an extensive mailing |ist

. Devel oped a community relations plan

. I ssuance of a Fact Sheet on the RI/FS process in August 1994.

. Conduct ed a Superfund Workshop for the public in Septenber |994.
. I ssuance of a Fact Sheet on the R results in June 1995.

. I ssuance of a Fact Sheet on the Proposed Plan in July 1995.

V. SCCPE AND ROLE OF RESPONSE ACTI ON WTHI N SI TE STRATEGY

As with many Superfund Sites, the GE/ Shepherd Farm Site is very conplex. However, all aspects
of the cleanup will be addressed concurrently and the site has not been divided into phases or
"operabl e units".

This ROD will present a final renedial action for the entire site.

V. SUMVARY OF SI TE CHARACTERI STI CS

During the Renedial Investigation, surface and subsurface soil, sedinent and surface water

sanpl es were collected, tenmporary nmonitor wells were installed and sanpl ed and permanent nonitor
and potable wells were sanpled. For nore details about sanple results, please refer to the

Remedi al I nvestigation Report.

A Soi | Sanpling



Thirty four surface sanples and 41 subsurface soil sanples were collected during this
investigation. The sanpling results will be summari zed by each subsite

CE Subsite

Twenty surface soil sanples and 21 subsurface soil sanples were collected fromthe | andspreadi ng
areas, along the drain line and forner ditch, along the railroad track and fromthe present and
former landfills. Also, one replicate and two co-located sanples were collected

Landspr eadi ng Areas

Twenty four sanples collected from1l |locations in |andspreading areas A, B, C and D. The
locations are indicated on Figure 9.

A single volatile conpound was detected in the | andspreading areas. The presunptive evidence of
acetone was detected in sanples 4-SLA, 4-SLB and 11-SLB at concentrati ons of 18N ug/ kg, 17N
ug/ kg and 17N ug/ kg, respectively.

PCB s were detected in one sanple. Sanple 11-SLA, the surface soil sanple from | andspreadi ng
area D, contained 60 ug/kg of PCB-1260. Pesticides were detected in all of the surface soi
sanpl es collected fromthe | and spreadi ng areas, except sanple 11-SLA. Anong these were
dieldrin, 4,4 -DDT, 4-4'-DDE, and toxaphene.

<I M5 SRC 0495255J>

A variety of metals was detected in the soil sanples including barium chrom um copper, |ead
zinc, mercury and manganese.

Landfills

Three landfills, designated A, B and C, exist on site. Ei ght sanples were collected fromsix
locations in the three landfills. One grab surface soil and 2 grab subsurface soil sanples were
collected fromlandfill A One conposite surface and one grab subsurface soil sanple were
collected fromlandfill B and fromlandfill C

Sanpl es 13-SLA and 13-SLC collected fromlandfill A contained volatile organi c conpounds. Sanple
13- SLA contai ned 27 ug/ kg of 1, 2-dichloroethene, 21 ug/kg of chl orobenzene and 23N ug/ kg of
acetone. Sanple 13-SLC contai ned 16,000 ug/ kg of tetrachl oroethene, 1,600J ug/kg of ethyl
benzene and 4, 400 ug/ kg of xylenes. Sanples collected fromlandfills B and C contained no
det ect abl e vol atil e organi c conpounds

Sampl e 18-SLA, landfill C, contained 180J ug/ kg of fluoranthene, 130J ug/kg of pyrene, 90JN of
pent achl or obi phenyl. Sanpl e 18- SLB cont ai ned napht hal ene, acenapht hene, di benzofuran, flourene
phenant hrene fl uorant hene, pyrene, benzo(A)anthracene, chrysene, benzo(B and/or K)fl uoranthene
benzo- A-pyrene, indeno(1,2,3-CD) pyrene, dibenzo(A H) anthracene, benzo(CGH ) peryl ene and
carbazol e at concentrations up to 1,700J ug/kg

Pesticides were not detected in any of the landfill sanples. PCB' s were detected in all the
landfill sanples. PCB-1242 was detected in sanple 12-SLA, landfill B, at a concentration of
22,000C ug/ kg. PCB-1254 was detected in all the sanples at concentrati ons up to 36, 000C

ug/ kg. PCB-1248 was detected in sanples 512-SLA and 12-SLB, landfill B, and 18-SLA, landfill C
at concentrations up to 9,700C ug/kg. PCB-1260 was detected in all the sanples at
concentrations up to 120,000C ug/kg in sanples 13-SLC, landfill A



A variety of metals was detected in the soil sanples including barium chrom um copper, |ead
zinc, mercury and manganese.

Drain Line/Fornmer Ditch

Four soil sanples were collected fromtwo | ocations beneath the drain line/former ditch
Location 14 was off the east corner of the main plant and | ocation 15 was due west of the OV
Stores buil di ng.

The presunptive evidence of a single volatile organic conpound, acetone, was detected in
sanpl e 15-SLB

Pesticides not detected in any of the sanples. Sanple 14-SLA and 14- SLB cont ai ned PCB-
1254 at concentrations of 240 ug/ kg and 160 ug/ kg, PCB 1248 at concentrati ons of 150 ug/kg
and 96 ug/ kg, and PCB-1260 at concentrations of 540 ug/ kg and 370 ug/ kg, respectively
Sanpl e 15- SLA contai ned PCB-1260 at a concentration of 64 ug/kg. Sanple 15-SLB contai ned
no detectable PCB s.

A variety of metals was detected in the soil sanples including barium chrom um copper, |ead
zinc, mercury and manganese.

Rai | road Track

Two subsurface soil sanples were collected along the railroad track. Location 16 was off the
east corner of the main plant and location 17 was west of the warehouse building. The sanples
were collected just below the railroad gravel bed

No vol atile organic conpounds were detected.

Pesticides were not detected in either of the sanples. Sanple 16-SLB contained PCB-1254 at a
concentration of 53 ug/kg and PCB 1248 at a concentration of 46 ug/kg. Sanple 17-SLB contai ned
PCB- 1260 at concentration of 58 ug/kg

A variety of metals was detected in the soil sanples including barium chrom um copper, |ead
zinc, mercury and manganese.

Under ground Storage Tank Locations

Three subsurface soil sanples (sanples 19, 20 and 22) were collected fromlocations near the
former underground storage tank | ocations.

No vol atile organic conpounds were detected. Sanple 20-SLD contained 1, 000JN ug/ kg of
hexadecanoi ¢ acid and one unidentified conpound. Sanples 19-SLA and 22-SLD contai ned no
det ect abl e extractabl e organi ¢ conmpounds.

Sanmpl e 19-SLA contai ned 6.0 ug/ kg of dieldrin, 25 ug/kg of 4,4'-DDT and 21 ug/ kg of 4,4'-DDE
Pestici des were not detected in sanples 20-SLD or 22-SLD. PCB s were not detected in any of the

sanpl es.

A variety of metals was detected in the soil sanples including barium chrom um copper, |ead
zinc, mercury and manganese.
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Sel don dark Subsite

Soil borings were drilled at three locations, as indicated on Figure 10. Locations 30 and 31
were in the fill area on the Seldon dark property and location 32 is west across Spartanburg
H ghway.

Sanmpl e 31-SLE (12-14 feet BLS) collected fromthe fill nmaterial contained acetone, nethyl ethy
ket one, 1, 2-di chl oroethene and net hyl hexanone at concentrati ons of 160 ug/ kg, 190 ug/kg, 4J
ug/ kg and 30JN ug/ kg, respectively. Sanples 30-SLF (30-32 feet BLS) and 31-SLF (38-40 feet
BLS), collected fromnative soil beneath the fill material, contained no detectable volatile
or gani ¢ conpounds.

Pesticides were detected in sanples 31-SLE, 32-SLB and 32-SLC. Sanpl e 31-SLE cont ai ned

4,4' -DDT, 4,4'-DDE and 4,4'--DDD at concentrations of 11 ug/kg, 15 ug/kg and 76 ug/ kg
respectively. Sanple 32-SLB contained 4, 4'-DDD, gama-chl ordane and al pha-chl ordane at
concentrations of 18 ug/kg, 15 ug/kg and 15 ug/ kg, respectively. Sanple 32-SLC contained 4.3
ug/ kg of 4,4'-DDT, 8.8 ug/kg of 4,4'-DDE and 3.3J ug/kg of 4,4'-DDD

PCB' s were detected in two sanples. Sanple 32-SLA contained 220 ug/ kg of PCB-1254, 420 ug/kg of
PCB- 1248 and 36 ug/ kg of PCB-1260. Sanple 32-SLB contained 86 ug/ kg of PCB-1254

A variety of metals was detected in the soil sanples including: barium chrom um copper, |ead
zinc, mercury and manganese.

Shepherd Farm Subsite

Thirteen conposite surface soil sanples and 15 subsurface grab sanples were collected fromthe
Shepherd Farm property. The |ocations are indicated on Figure 11.

Ei ght surface and ei ght subsurface sanples were collected fromyards in the Spring Haven

devel opnent. These | ocations are designated 50 through 55. The three sanples collected from
location 50 are considered control sanples for the study. The fill area |ocated behind and west
of the Shepherd house and north of the Spring Haven devel opment was divided into five areas.
These | ocations are designated 56 through 60. One conposite surface soil sanple and a grab
subsurface soil sanple were collected fromthe center of each area at a depth of three feet to
four feet BLS. Al so, grab subsurface soil sanples were collected fromlocations 57 and 59 at a
depth of six feet to eight feet BLS.

Vol atil e organi ¢ conpounds were detected in two sanples. Sanple 53-SLB contained 6J ug/ kg of
tetrachl oroet hene and 2J ug/ kg of xylenes. Sanple 56-SLA contained 2J ug/ kg of
t et rachl or oet hene.
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Extract abl e organi c conpounds were detected in eight surface soil sanples and one subsurface
soi|l sanple.

Li ndane was detected in sanple 56-SLA at a concentration of 110 ug/kg. 4,4'-DDT was detected in
sanpl es 55-SLA, 55-SLB and 57-SLB at concentrations ranging up to 130 ug/kg. 4,4' DDE was
detected in sanples 55-SLB and 60-SLA at concentrations up to 130 ug/ kg

PCB s were detected in nine surface soil sanples and three subsurface soil sanples.
Concentrations of total PCB s which exceeded 5,000 ug/kg were detected in sanpl es 53-SLA,
56- SLA, 57-SLA and 58-SLA. Total PCB' s concentrati ons whi ch exceeded 1,000 ug/kg (but |ess than



5,000 ug/kg) were detected in sanples 51-SLA, 51-SLB, 54-SLA and 60- SLA

A variety of metals was detected in the soil sanples including barium chrom um copper, |ead,
zinc, mercury and manganese.

Sanmpl e 59-SLC was anal yzed for el even TCLP netal s including silver, arsenic, barium cadm um
chrom um |ead, selenium nickel, antinony, berylliumand thallium Barium the only contam nant
detected, was found at 0.39 ng/l, which is belowthe TC Rule regulatory |evel of 100 ng/l.

B. Surface Water and Sedi ment Sanpling

Thirteen surface water and sedi nent sanple were collected from12 locations during this
investigation. Six sanples, |locations one through six, were collected fromthe CGE property.
Location 4 is a spring which flows into the adjacent creek. One sanple was collected fromthe
Sel don d ark property, location 30; and six sanples were collected fromthe Shepherd Farm
property, locations 50 through 54. Sanple location 452 is a duplicate of sanple |ocation 52.
The locations are indicated on Figures 12, 13 and 14, respectively.

Surface Water

Tetrachl oroet hene was detected in all six sanples collected fromthe GE property and from
sanpl es 51-SWand 54-SW The concentrati ons ranged between 0.53 ug/l and 3.5 ug/l. Sanple

4- SWcont ai ned 6-8ug/| of cis-1,2-dichloroethene, 0.71J ug/l of 1,1,1-trichloroethane and 1.9J
ug/l of trichloroethene. Sanple 6-SWcontained 7.4J ug/l of carbon disulfide. Sanples 52-SW
and 452-SWcontained 3.0J and 3.2J ug/l of toluene.

No pesticides or PCB's were detected in the surface water sanples.

Metal s were detected in all of the surface water sanples. The SMCL of 50-200 ug/l of alum num
was exceeded in all the sanmples collected. The SMCL of 0.3 ng/l of iron was

exceeded in all the sanples collected. The SMCL of 50 ug/l of nanganese was exceeded in
sanples 2-SW 3-SW 4-SW 5-SW 6-SWand 30- SW
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Sedi nent

No vol atile organic conpounds were detected in the sedinent sanples. Extractable organic
conmpounds were detected in ei ght sedinment sanples. Sanple 30-SD contai ned phenant hrene,

fl uorant hene, pyrene, chrysene, benzo(B and/or K)fl uoranthene, benzo-A-pyrene, indeno(1l,2,3-CD)
pyrene, dibenzo(A H) anthracene and benzo(GH ) peryl ene. The concentrati ons ranged between 70J
ug/ kg and 150J ug/ kg.

Sanpl es 1-SD and 54-SD contai ned 4,4'-DDT at concentrations of 6.2 ug/kg and 5. 0N ug/kg. Sanple
2-SD contained 7.8 ug/ kg of 4,4-'DDE and 5.6 ug/kg of endrin al dehyde.

Si x sanpl es contained PCB's. PCB-1248 was detected in sanples 2-SD, 3-SD, 5-SD, 6-SD and 51- SD.
The concentrations ranged between 54 ug/ kg and 430 ug/kg. Sanple 6-SD al so contained 85 ug/ kg
of PCB-1254 and 34J ug/ kg of PCB-1260. Sanple 30-SD contai ned 49 ug/ kg of PCB-1254.

A variety of metals was detected in the sedi nent sanples including barium chrom um copper,
| ead, zinc, and nanganese. No el evated concentrati ons were detected.



C Tenporary Monitor Wll Installation and Sanpling

N ne tenporary wells were installed at the |l ocations specified on Figures 15, 16, and 17
Sanmpl e 551-TWis duplicate of sanple 51-TW Location 50 i s considered background for the site

Vol atil e organi ¢ conpounds were detected in six sanples fromfive |ocations. Sanple 2-TW
contai ned 0.59J ug/l of 1,2-dichlorobenzene, 0.80J ug/l of 1,2,4-trichlorobenzene and 0.71.J
ug/l of 1,2,3-trichlorobenzene. Sanple 30-TWcontai ned 0.067A) ug/|l of p-isopropyltoluene.
Sampl e 50- TWcontained |.1J ug/l of chloroform Sanple 51-TWcontai ned 1.1J ug/l of vinyl
chloride, 1.2J ug/l of cis-1,2-dichloroethene, 0.98J ug/l of trichloroethene and 29 ug/l of
tetrachl oroethene. Sanple 53-TWcontai ned 32 ug/l of tetrachl oroethene

Extract abl e organi c conpounds were detected in one sanple. No pesticides or PCB s were detected
in the temporary well sanples

Metal s were detected in all of the tenporary well sanples. Sanple 30-TWcontained 0.28 ug/l of
mercury. The MCL for mercury is 21 ug/l.
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D. On Site Permanent Monitor Well Sanpling

Twenty four of the existing permanent nonitor wells located on the CGE property were sanpl ed.
Figure 18 indicates their |ocations.

Vol atil e organi ¢ conpounds were detected in 21 of the 24 wells sanpled. To facilitate the data
presentation and di scussion, the conpounds cis-1, 2-di chl oroethene, trichloroethene and

t etrachl oroet hene were chosen as indi cator conpounds. These conpounds were detected at the
greatest frequency in the wells. G s-1,2-dichloroethene was detected in 18 wells at
concentrations between 0.72J ug/l in well MM22A to 380J ug/l in well MM11. Trichl oroethene was
detected in 16 wells at concentrations between 0.93J ug/l in well 22A-MNto 130 ug/l in well
14-MN  Tetrachl oroet hene was detected in 20 wells at concentrati ons between 1.5J ug/| in well
21-MVand 1,600 ug/l in well 11-MN Concentration isopleth maps for these conpounds were

devel oped using an exponential kriging algorithmand Gol den Software's SURFER nodel i ng program
These maps visually delineate the horizontal and vertical extent of contam nation in the ground
wat er under the site.

The results are presented as Figures 19, 20, and 21

As indicated on the figures, the area with the highest contamnation lies along the drain
line/former ditch in the vicinity of wells NW11, MWV 12, MWV 12A and MW 12B. The concentration
gradi ent drops gradually toward the northeast, which is the direction of ground water flow, and
nore abruptly to the northwest and southeast.

Monitor well MM 14 contained high concentrations of all three compounds. This well is east-
northeast of the forner |eaking underground storage tank | ocated between the railroad track and
the northwest side of the warehouse.

Two i ndi vi dual conpounds detected which nerit discussion are benzene and vinyl chloride. Benzene
was detected in well 19-MNat a concentration of 2.7J ug/l and in well 38-MNat a concentration
of 0.52J ug/l. Vinyl chloride was detected in wells 4-MN 14B-MVN and 38-MN at concentrati ons of
2.8J ug/l, 0.69A) ug/l and 2.4J ug/l, respectively. Vinyl chloride is a degradation product of



t et rachl or oet hene.

Extract abl e organi c conpounds were detected in five sanples. Sanple 11-MVNcontained 1.8J ug/
of 2-nethyl naphthal ene, 3.2J ug/l of 1,2,4-trichlorobenzene, 4.7J ug/l of naphthal ene and 3.3J
ug/l of 2,4-dinitrophenol. Sanple 12-MNcontained 5.1J ug/l of 2-methyl naphthal ene, 3.0J ug/
of 1,2-4-trichlorobenzene, 37J ug/|l of naphthal ene, 2.3J ug/l of dibenzofuran, 1.1J ug/l of
fluorene, 1.3J ug/l of phenanthrene. Sanple 12A-MN contained 3.2J ug/l of

1,2,4-trichl orobenzene, 2.8J ug/l of naphthal ene
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Metals were detected in all of the nonitor well sanples. Primary MCL's for bariumand beryl|lium
wer e exceeded in sanple 38-MAN which contained 4,000 ug/l of bariumand 15 ug/| of beryllium

The MCL's are 2,000 ug/l and 4 ug/l, respectively. Manganese was detected in 21 sanples at
concentrations rangi ng between 4.9 ug/l in sanple 32-MNto 5,000 ug/l in sanple 38-MN Thirteen
sanpl es contai ned concentrati ons above the secondary MCL of 50 ug/l. Iron was detected in 15
sanpl es. The secondary MCL for iron of 300 ug/l was exceeded in eight sanples. Mrcury was
detected in sanples 4-MN 12-MN 14-MNand 35-MN at a concentrations rangi ng between of 0.22
ug/l and 0.62 ug/l. The MCL for nercury is 2 ug/l.

E. Pot abl e Wl | Sanpling

El even potable wells were sanpled during this investigation. Figure 22 indicates the well
| ocati ons.

Vol atil e organi ¢ conpounds were detected in two sanples. Sanple 83-P contained 1.1J ug/| of
tetrachl oroet hene and sanple 91-PWcontained 0.58J ug/l of 1,1,1-trichloroethane. Neither of
these concentrations are above their respective MCL's. No extractabl e organi ¢ conpounds were
detected in the potable well sanples. No pesticides or PCB's were detected in the potable well
sanpl es.

A variety of metals was detected in all of the potable well sanples. Sanples 73-PWand 91- PW
contained 24 ug/l and 19 ug/l of lead, respectively. Sanple 91-PWcontained 550 ug/l of zinc
The SMCL for zinc is 500 ug/l. Six sanples contained alumi num Sanples 83-PW 15-PWand

43- PWwer e above 200 ug/l. Sanples 73-PWand 91- PWwere above 50 ug/|l. The SMCL for

alum numis 50-200 ug/l. The SMCL of 50 ug/l for manganese was exceeded in sanples 2-PW
15-PW 6-PWand 43-PW The SMCL of 0.3 ng/l for iron was exceeded in sanples 83-PW

15-PW and 6- PW

F. Wl | Survey

In July and August, 1994, EPA nailed out 990 private well/water use surveys to residents living
within one nmle radius of the GE plant subsite. Approximately 109 or 11%were returned by the
post office for various reasons (person noved, no forwardi ng address, post office box closed,
etc.) O the renmining 881 who received the survey, only 309 residents, or 35%of residents who
recei ved the survey, conpleted the questionnaire, and returned it to EPA. O those, 224 or
72.5% were currently receiving city water. Eighty five of those responding to the survey or
27.5% i ndi cated that they were currently using their well for drinking water or other household
pur poses.

<I M5 SRC 0495255W



Table 1  Summary of results of toxicity tests on surface water sanples collected from

streans near CGeneral El ectric, East Flat Rock, NC. Novenber 1994.
Ceri odaphni a
Sanpl e Sanpl i ng 7 day Chronic Al gae Gowth
ID# Locat i on (rmean cell density in
Adul t Aver age fluorometer units
Sur vi val # Young
GE- 101- SW Background for Unnamed Tri butary 10 23.4 3.21
GE- 102- SW Unnaned Tri butary 10 24.6 2.99
GE-103-SW Bat Fork Creek - Spring Haven Trailer Park 10 37.2 4.08
GE- 104- SW Bat Fork Oreek - Shepherd Farm 9 37.7 4.01
GE-105-SW Bat Fork Creek - Background for GE Site 10 31.2 3.33
CGE- 106- SW Bat Fork Creek - Inside GE Site 9 31.2 4.06
GE-107-SWBat Fork Creek - Downstream of CGE Di scharge 10 35.5 0. 63
GE-108-SW Bat Fork Creek - Downstream of Station 107 9 34.1 0.78
GE- 109- SW Bat Fork Creek - Downstreamof GE Site 10 32.6 2.68
GE- 110- SW Ditch on Seldon Oark Subsite 10 33.7 3.00
CONTRCL DMV 10 24.62/31. 33 3.39

1 - LC50 values calculated from5 minute readings.
2 - Control for sanples 101 through 105
3 - Control for sanples 106 through 110

M cr ot ox
LC50-1
(% sanpl e)

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100



Table 2 Summary of results of toxicity tests on sedinent sanples collected fromstreans
East Flat Rock, NC. Novenber 1994.

near CGeneral Electric,

Sanpl e Sanpl i ng

1D # Locat i on
GE-101- SD Background for Unnamed Tri butary
GE-102- SD Unnaned Tri butary
GE-103-SD Bat Fork Creek - Spring Haven Trailer Park
GE- 104- SD Bat Fork Oreek - Shepherd Farm
GE-105-SD  Bat Fork Creek - Background for GE Site
CGE- 106- SD Bat Fork Creek - Inside GE Site

GE-107-SD Bat Fork Creek - Downstream of CGE Di scharge
CE-108-SD Bat Fork Creek - Downstream of Station 107
CE- 109- SD Bat Fork Creek - Downstreamof CGE Site
CE-110-SD Ditch on Seldon dark Subsite
CONTRCOL DMV

1 - LC50 values calculated from5 mnute readi ngs
2 - Control for sanples 101 through 105
3 - Control for sanples 106 through 110

Ceri odaphni a

7 day Chronic

Adul t
Sur vi val
8
10
10
10
8
10
9
10
10
9
10

Aver age
# Young
22.
28.
16.
22.
22.
37.
33.
30.
26.
29.
24.52/32. 33

2

DR OO0 NO®

0

Lettuce Seed
Cerm nation
(% gerni nati on)

26
86
88
63
65
86
73
90
83
49
80

M cr ot ox
LC50- 2
(¥sanpl e)

>100
>100
>100
83.3
>100
>100
>100
>100
>100
>100
>100



Table 3 Results of fish tissue anal yses,
CE/ Shepherd Farm Superfund Site,
East Flat Rock, North Carolina.

Pesti ci des Met al s
Sanpl i ng (ol kg) (no/ kg)
Station DDE PCB- 1248 PCB- 1016 Copper Zinc
102 0. 050U 0. 32J 0. 030 1.7 34
103 0. 050U 0. 49 0. 45U 0. 88 39
104 0. 051U 0. 49 0. 45U 0.91 39
105 0.18 1.6 1.5U 0.95 39
106 0.12 1.4C 1.0U 1.2 42
107 0. 061 1.4C 1.0U 1.0U 26
108 0. 093 1.9C 1.5U 0. 86 44
109 0.19 2.8C 2.5U 0.95 31

U Material was anal yzed for but not detected. The nunber is the mininmumaquantitation limt.
C Confirmed by GO MS.

shaded val ues - Exceed levels of concern for total PCB residues (0.4 ng/kg fresh weight) in
whol e body fish (E sler 1986).



Station #

101

102
103

104

105

106

107

108

109

110

Table 4  Conparison of habitat quality for sanpling stations on Bat Fork Creek
and an unnaned tributary in the vicinity of

Ceneral Electric/Shepherd Farm Superfund Site,

East Flat rock, North Carolina, Novenber 1994.

SAMPLI NG STATI ONS

Station Description

Background for Unnaned
Tributary
Unnaned Tributary
Bat Fork Creek
(Spring Haven Trailer Park)
Bat Fork Creek
Shepherd Farm
Bat Fork Oreek
Background for CGE Site
Bat Fork Creek
Inside CE Site
Bat Fork Creek
Downst ream of GE Di scharge
Bat Fork Creek
Downst ream of Sta. 107
Bat Fork Oreek
Downstream of CGE Site
Ditch on Seldon Oark Subsite

Score

99

114
119

115

125

94

111

120

117

31

Habi t at Assessnent

Habi t at

Condi tion

Cood

Excel | ent
Excel | ent

Excel | ent

Excel | ent

CGood

Excel | ent

Excel | ent

Excel | ent

Poor

%
Conpatibility
to Background

100

115

100
75
88
96

94

Conpatibility
Assessnent

Conpar abl e

Supporting
Supporting
Conpar abl e

Conpar abl e



The chemicals of potential concern in soil are chromiumWV, copper, |ead, cadm um nolybdenum
al um num vanadi um nmnganese, benzo(a)anthracene, chrysene, benzo(b and/or k)fl uoranthene,
benzo- a- pyrene, indeno(1, 2, 3-cd)pyrene, dibenzo(a, h)anthracene, dieldrin, toxaphene, PCB-1254,
PCB- 1242, PCB-1248, and PCB- 1260

Once these chenmicals of potential concern were identified, exposure concentrations in each nedia
were estinmated. Exposure point concentrations were cal culated for groundwater and surface

soils using the |l esser of the 95 percent upper confidence limt concentration or the maxi num

det ected val ue as the reasonabl e maxi num exposure (RME) point concentration. Exposure point
concentrations for groundwater are shown in Table 5. Exposure point concentrations for each
subsite are presented in Table 6 for soils.

B. Exposure Assessnent

The exposure assessnment eval uates and identifies conpl ete pathways of exposure to human
popul ation on or near the Site

Current exposure pat hways incl ude exposure through incidental ingestion of soil, inhalation of
fugitive dusts fromsoils; dernal contact with soils; and ingestion of water fromprivate wells.
Land use assunptions include residential, comercial/ industrial and child visitor scenario.

Future use scenari os consider construction of a water supply well within the groundwater

contam nant plune at CGE and Shepherd Farm and ingestion of soil, inhalation of dusts and dernal
contact with soils at Shepherd Farns, as a worse-case scenario. Possible exposure pathways for
groundwat er include exposure to contam nants of concern fromthe groundwater plune in drinking
wat er and through inhalation of volatiles evolved fromwater through household water use. Table
7 shows the site conceptual nodel used to determine the risk at this Site. Further detail and
mat hemat i cal cal cul ati ons can be reviewed in the Baseline R sk Assessnent.

C Toxicity Assessnent

Under current EPA guidelines, the likelihood of adverse effects occurring in humans from

car ci nogens and noncar ci nogens are consi dered separately. These are discussed below. Tables
8 and 9 sunmmarize the carcinogenic and noncarcinogenic toxicity criteria for the chem cals of
potential concern

Cancer slope factors have been devel oped by EPA for estimating excess lifetinme cancer risks
associ ated with exposure to potentially carcinogenic chemcals. Slope factors, which are
expressed in units of kg-day/ng, are nmultiplied by the estimated i ntake of a potentia

carci nogen, in ng/kg-day, to provide an upper-bound estinmate of the excess lifetinme cancer risk
associ ated with exposure at that intake level. The term "upperbound"” reflects the conservative
estimate of the risks calculated fromthe slope factor. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Cancer potency factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic animal bioassays to which

ani mal -t o- human extrapol ati on and uncertainty factors have been applied



TABLE 5
Reasonabl e Maxi mum Exposure Concentrations for
Chemicals of Potential Concern In G oundwater
General Electric Site
East Flat Rock, North Carolina

Chemi cal of Mean of Standard H (Statistic Sanple UCL (1) Maxinmum RMVE
Transforrmed Deviation from Si ze (ug/l) (ug/l) (ug/l)

Potenti al Concern Dat a of Data Tabl e)
BARI UM 4.0 1.4 3.077 27 379 4000 379
BERYLLI UM -0.2 0.8 2.202 27 2 15 2
MOL YBDENUM 0.4 0.7 2.102 27 3 25 3
NI CKEL 1.3 1.0 2.423 27 11 190 11
LEAD 1.5 0.3 1.793 27 5 15 5
STRONTI UM 4.5 1.7 3.437 27 1216 8000 1216
ALUM NUM 5.6 1.8 3.437 27 4462 15000 4462
MANGANESE 4.2 2.2 3.812 27 3587 5000 3587
VI NYL CHLORI DE 1.7 1.4 3.077 27 35.0 2.8 2.8
METHYLENE CHLORI DE 1.8 1.4 3.077 27 34.8 5.1 5.1
1, 1- DI CHLOROETHENE 1.7 1.4 3. 077 27 36.2 0.8 0.8
ClS1,2-DI CHLORCETHENE 2.2 1.9 3.812 27 204.9 380.0 204.9
TRANS- 1, 2- Dl CHLORCETHEN 1.6 1.4 3.077 27 29.1 33.0 29.1
CHLOROFORM 1.9 1.3 2.737 27 33.0 9.4 9.4
1, 2- Dl CHLORCETHANE 1.9 1.4 3.077 27 46.5 130.0 46.5
BROMODI CHLOROVETHANE 1.7 1.5 3.077 27 39.0 0.7 0.7
1, 2- DI CHOLOROPRCOPANE 1.7 1.4 3.077 27 37.4 0.5 0.5
TRI CHLORCETHENE 1.9 1.6 3.077 27 61.5 130.0 61.5
BENZENE 1.7 1.4 3. 077 27 37.5 2.7 2.7
TETRACHLORCETHENE 3.4 2.4 4.588 27 4246 1600 1600
1, 4- DI CHLOROBENZENE 1.7 1.4 3. 077 27 36.1 0.8 0.8
1, 2, 4- TRI METHYLBENZENE 1.7 1.4 3.077 27 37.6 0.5 0.5
NI TROBENZENE 1.7 0.4 1. 856 27 6.9 36.0 6.9
2, 4- DI Nl TROPHENCL 2.3 0.3 1.793 27 11.1 10.0 10.0



TABLE 5
Reasonabl e Maxi mum Exposure Concentrations for
Chemicals of Potential Concern In G oundwater
Shepherd Farm Site
East Flat Rock, North Carolina

Cheni cal of Mean of Standard H (Statistic Sanple UcL (1) Maxi mum RVE
Transformed Deviation from Si ze (ug/l) (ug/l) (ug/l)

Potential Concern Dat a of Data  Table)
BARI UM 4.6 1.4 7.120 4 67737 760 760
BERYLLI UM -0.4 0.6 3.287 4 2.4 1.6 1.6
MANGANESE 5.6 1.7 8. 250 4 3293793 1500 1500
VI NYL CHLORI DE 0.7 0.4 2.651 4 4 1.1 1.1
TETRACHLOROETHENE 2.2 1.5 7.120 4 12571 34 34

UCL: Upper Confidence Limt

Maxi mum The hi ghest detected concentration.

RVE: Reasonabl e Maxi mum Exposure (UCL or maxi mum when UCL is greater than nmaxi mum

NA: Not Applicable

(1). Sone UCL cal cul ated val ues are unreasonably high due to the small sanple size and/or wi de range in
resul ts.



TABLE 6
Reasonabl e Maxi mum Exposure Concentrations for
Chenmicals of Potential Concern In Soil
General Electric Site
East Flat Rock, North Carolina

Cheni cal of Mean of Standard H(Statistic Sanpl e UCL (1) Maxi mum RVE
Transformed Deviation from Si ze (mg/ kg) (mo/ kg) (mo/ kg)

Pot enti al Concern Dat a of Data Tabl e)
CHROM UM VI 3.4 0.8 2.443 17 63 120 63
COPPER 3.5 1.1 2.744 17 117 1100 117
LEAD 3.4 0.5 2. 068 17 44 130 44
VANADI UM 3.8 0.5 2.068 17 66 92 66
ALUM NUM 10.5 0.5 2.068 17 52409 120000 52409
MANGANESE 5.3 0.8 2.443 17 468 860 468
BENZQ( A) ANTHRACENE 5.5 0.9 2.589 17 0.7 0.4 0.4
CHRYSENE 5.5 0.9 2.589 17 0.7 0.4 0.4
BENZQ(B ANDY OR K) FLUORANTHENE 5. 6 0.9 2.589 17 0.7 0.5 0.5
BENZO A- PYRENE 5.5 0.9 2.589 17 0.6 0.3 0.3
I NDENQ( 1, 2, 3- CD) PYRENE 5.5 0.9 2.589 17 0.6 0.2 0.2
DI BENZQ( A, H) ANTHRACENE 5.4 0.9 2.589 17 0.6 0.1 0.1
Dl ELDRI N 2.5 1.4 3.612 17 0.1 0.1 0.1
TOXAPHENE 6.8 2.7 5. 557 17 1678 2.6 2.6
PCB- 1242 3.5 1.7 4.061 17 0.9 22.0 0.9
PCB- 1254 3.9 2.0 4.564 17 3.2 9.3 3.2
PCB- 1248 3.7 1.6 3. 612 17 0.6 9.7 0.6
PCB- 1260 4.2 2.1 4. 564 17 5.9 26.0 5.9



Chemi cal of

Pot ential Concern
CADM UM

CHROM UM VI
COPPER
MOLYBDENUM

LEAD

MANGANESE

PCB- 1254

PCB- 1248

PCB- 1260

Mean of Standard H(Statistic Sanpl e

Transfornmed Deviation from Si ze
Dat a of Data Tabl e)
0.7 0.9 2.902 10
3.7 0.3 1.977 10
5.6 1.9 5. 396 10
1.9 1.0 3. 103 10
5.0 1.7 4.795 10
5.6 0.3 1.977 10
4.7 2.7 6.621 10
6.9 2.6 6.621 10
5.9 2.6 6.621 10

UCL: Upper Confidence Limt

Maxi mum The hi ghest detected concentration.
RVE: Reasonabl e Maxi mum Exposure (UCL or nmaxi num when UCL is greater than naxi mum

NA: Not Applicable

TABLE 6

Reasonabl e Maxi mum Exposure Concentrations for

Chem cal s of Potential

East Flat Rock, North Carolina

Shepherd Farm Site

Concern In Soil

ucL (1)
(mo/ kg)

52
57908
31
9431
378
1441
7728
2887

Maxi mum
(mo/ kg)

10
62
20000
50
9600
470
7.3
11.0
4.0

(my/ kg)

52
20000
31
9431
378
7.3
11.0
4.0

(1). Sone UCL cal cul ated val ues are unreasonably high due to the | arge range of detections and/or

smal | sanpl e size.



S| TE CONCEPTUAL MCDEL

SOURCE PRI MARY RELEASE/ AFFECTED MEDI UM
TRANSPCRT
MECHANI SM
SHEPHERD FARM NA SURFACE SO L
LANDFI LL
LEACH NG GROUNDWATER
SURFACE ERCSI ON  SURFACE WATER | N
CREEK
SEDI MENT | N
CREEK
DUST GENERATI ON AR
GE NA SURFACE SO L
LANDFI LLS LEACH NG GROUNDWATER
LANDSPREADI NG
PLOTS SURFACE ERCSI ON  SURFACE WATER | N
CREEK
TREATMENT
PONDS SEDI MENT | N
CREEK
DUST GENERATI ON AR

TABLE 7

EXPOSURE

PO NT

ON-SI TE

ON-SI TE

OFF- SI TE

OFF-SI TE

CFF- SI TE

ON-SI TE

ON- AND OFF-

SITE

OFF-SI TE

CFF- SI TE

ON-SI TE

EXPOSURE ROUTE

I NGESTI ON
DERVAL CONTACT

I NGESTI ON

I NHALATI ON OF VCOCS

| NGESTI ON
DERVAL CONTACT

| NGESTI ON
DERVAL CONTACT

| NHALATI ON

I NGESTI ON
DERVAL CONTACT
I NGESTI ON
I NHALATI ON CF VOCS
| NGESTI ON
DERVAL CONTACT

I NGESTI ON
DERVAL CONTACT
| NHALATI ON

RECEPTCOR

RESI DENT
VI SI TOR
RESI DENT*

RESI DENT
VI SI TOR
RESI DENT
VI SI TOR
RESI DENT
VI SI TOR
WORKER
VI SI TOR
WORKER
RESI DENT
VI SI TOR

VI SI TOR

WORKER
VI SI TOR

* I ncl udes children who are not permtted to reside in the nobile hone community but may visit.



Chemi cal of
Pot enti al Concern

BARI UM
BERYLLI UM

CADM UM

CHROM UM VI

CCPPER

MOL YBDENUM

NI CKEL

LEAD

STRONTI UM

VANADI UM

ALUM NUM

MANGANESE

VI NYL CHLORI DE
METHYLENE CHLORI DE
CARBON Di SULFI DE

1, 1, DI CHLORCETHENE

O S 1, 2- DI CHLORCETHENE
TRANS- 1, 2- DI CHLORCETHENE
CHLOROFORM

1, 2- DI CHLORCETHANE
BROMODI CHLOROVETHANE

1, 2- DI CHLOROPROPANE
TRI CHLORCETHENE
BENZENE
TETRACHLOROETHENE

1, 4- DI CHLOROBENZENE

1, 2, 4- TR METHYLBENZENE
NI TROBENZENE

2, 4- DI Nl TROPHENCL
BENZO( A) ANTHRACENE

4. 3E+00 i

CSFo

=

SEESE55555F

Cancer Sl ope Factors,

Cener al

Cancer Sl ope Factor/Unit Risk

[EEY
©
m
+

o
o
>

7.5E-03 i
NA

NONE O OO

Unit Risk

2.4E-03 i
1.8E-03 i
1.2E-02 i

[ee]

(1nh)

NA

SE£E5555%

.4E-05

.7TE-07 i

=

.0E-05 i

.3E-05 i
.B6E-05 i

. 7TE- 06

.3E-06 i

. 9E- 07

£E5%5%

8.
6.
4.

N O

CSFi

4E-00 i
3E+00 i

N
m
+
o
e

SEES5SES

.9E-01 h
. 65E-03 i

=

. 75E-01 i
NA

NA
.05E-02 i
.1E-02 i

NA

NA
.0E-03 e
.9E-02 i
.05E-03 e

ABSef f

=

20%

SESES5555%5

TABLE 8

Tunor Sites and EPA Cancer
Chem cal s of Potenti al

Concern

Electric Site
East Flat Rock, North Carolina

ZZZZZZZ222RE

© N

~

w e

CSKd

01

N
m
+
o
o

Tunor Sites

O al

sites

$EE552%

P
a

i dney

SESE

Lung, liver
Li ver

NA

Adr enal s
NA

NA

Ki dney
Sever al
Ki dney

Li ver

Li ver
Leukem a
Li ver

Li ver

NA

NA

NA

For est omach

sites

d assifications for

EPA
I nhal ati on CLASS
NA D
Lung B2
Lung, trachea B1
Lung A
NA D
NA D
NA D
NA B2
NA D
NA D
NA D
NA D
Li ver A
Liver, mammaries B2
NA D
Ki dney C
D
NA D
Li ver B2
Several sites B2
NA B2
NA B2
Li ver B2
Leukem a A
Li ver B2
NA B2
NA D
NA D
NA D

Respiratory tract B2



CHRYSENE 7. 3E-03

BENZQ( B ANDY OR K) FLUOR- 7.3E-01
ANTHENE*

BENZQ( A) PYRENE 7. 3E+00

I NDENQ( 1, 2, 3- CD) PYRENE 7.3E-01

Dl BENZQ( A, H) ANTHRACENE 7. 3E+00

DI ELDRI N 1. 6E+01

TOXAPHENE 1. 1E+00

PCB- 1242 7. 7TE+00

PCB- 1254 7. 7TE+00

PCB- 1248 7. 7TE+00

PCB- 1260 7. 7TE+00

Sour ces:

i - IRS

h - HEAST

e - ECAO

w- Wthdrawn fromI|IR S or HEAST

*

CSFo - Cancer Sl ope Factor (oral),

Unit Risk (inhalation)-(ug/cu m-1

CSFi - Cancer Slope Factor (inhalation),

CSFd - Cancer Slope Factor (dermnal),
ABSeff - Absorption efficiency: 20% i norganics,

NA - Not Applicable (no data)

££5 £%

mm
(@]

£55%

(my/ kg/ day) -1

EPA

o0 wm>

- Relative potency of benzo(b)fl uoranthane used

(my/ kg/ day) -1

50% sem vol ati | es,

3.1E-03 e 50%
3.1E-01 e 50%
3. 1E+00 e 50%
3.1E-01 e 50%
3. 1E+00 e 50%
1. 6E+01 i 50%
1. 1E+00 i 50%
NA 50%
NA 50%
NA 50%
NA 50%

d ass:

Hunman car ci nogen

Probabl e human car ci nogen
Possi bl e human car ci nogen

[EY

RPRPRRPRPNWRE R

. 5E-02
. 5E+00

. 5E+01
. 5BE+00
. BE+01
. 2E+01
. 2E+00
. 5E+01
. 5E+01
. 5E+01
. 5E+01

For est omach
For est omach

For est onach
For est onach
For est onach
Li ver
Li ver
Li ver
Li ver
Li ver
Li ver

Not cl assifiable as a human carci nogen

(my/ kg/ day) -1

80% vol atil es

Respiratory
Respiratory

Respiratory
Respiratory
Respiratory
Li ver

Li ver

NA

NA
NA
NA

tract
tract

tract
tract
tract

B2
B2

B2
B2
B2
B2
B2
B2
B2
B2
B2



TABLE 9
Ref erence Doses and Target Sites for
Cheni cal s of Potential Concern
Ceneral Electric Site
East Flat Rock, North Carolina

Chemi cal of Ref erence Dose/ Concentrati on Target Sites/Effects
Potential Concern Rf do Rf C Rf Di ABSeff RfDd O al I nhal ati on

BARI UM 7E-02 i 5E-04 h 1.43E-04 h 20% 1E-02 Incr. blood pressure
Fetotoxicity
BERYLLI UM 5E-03 i NA NA 20% 1E-03 NQAEL NA
CADM UM (wat er) 5E-04 i NA NA 20% 1E-04 Proteinuria NA
CADM WM ( f ood) 1E-03 i NA NA 20% 2E-04 NQAEL NA
CHROM UM VI 5E-03 i NA NA 20% 1E-03 NQAEL NA
COPPER 3.71E-02 h NA NA 20% 7E-03 G irritation NA
MOL YBDENUM 5E-03 i NA NA 20% 1E-03 Incr. uric acid levels NA
NI CKEL 2E-02 i NA NA 20% 4E-03 Decr. body/ organ wts. NA
LEAD NA NA NA NA NA CNS effects, bl ood CNS
effects, bl ood
STRONTI UM 6E-01 i NA NA 20% 1E-01 Rachi tic bone NA
VANADI UM 7E-03 h NA NA 20% 1E-03 NQAEL NA
ALUM NUM 1E+00 e NA NA 20% 2E-01 Unspecified NA
MANGANESE (wat er) 5E-03 i NA NA 20% 1E-03 CNS effects NA
MANGANESE ( f ood) 1.4E-01 i 5E-05 i 1.43E-05 i 20% 3E-02 NQAEL NQAEL
VI NYL CHLORI DE NA NA NA 80% NA NA NA
METHYLENE CHLORI DE 6E-02 i 3E+00 h 8.57E-01 h 80% 5E-02 Li ver Li ver
CARBON DI SULFI DE 1E-01 i NA 2.86E-03 h 80% 8E-02 Fetal tox/malformation NA
1, 1, DI CHLORCETHENE 9E-03 i NA NA 80% 7E-03 Li ver NA
G S-1, 2- DI CHLORCETHENE 1E-02 h NA NA 80% 8E-03 Decr. hematocri t NA
TRANS- 1, 2- DI CHLOROETHENE 2E-02 i NA NA 80% 2E-02 I ncr. serum phosphat ase NA
CHLOROFORM 1E-02 i NA NA 80% 8E-03 Fatty cyst in liver NA
1, 2- DI CHLORCETHANE NA NA 2.86E-03 e NA NA NA Not
speci fied
BROMODI CHLOROVETHANE 2E-02 i NA NA 80% 2E-02 Renel cytonegal y NA
1, 2- DI CHLORCPRCPANE NA 4E-03 i 1. 14E-03 i NA NA NA Nasal
nmucosa
TRl CHLORCETHENE 6E-03 e NA NA 80% 5E-03 Li ver NA
BENZENE NA NA 1. 71E-03 e NA NA NA Not

speci fied



TETRACHLOROETHENE

1, 4- DI CHLOROBENZENE

1, 2, 4- TRI METHYLBENZENE

NI TROBENZENE

2, 4- DI Nl TROPHENCL

BENZO( A) ANTHRACENE

CHRYSENE

BENZQ( B ANDY OR K) FLUCR-
ANTHENE

BENZO- ( A) - PYRENE

| NDENO( 1, 2, 3- CD) PYRENE
DI BENZO( A, H) ANTHRACENE
DI ELDRI N

TOXAPHENE

PCB- 1242

PCB- 1254

PCB- 1248

PCB- 1260

Sour ces:
i - IRS

h - HEAST
e - ECAO

1E-02 i NA
NA 8E-01 i
5E-04 e NA
5E-04 i 2E-03 h
2E-03 i NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
5E-05 i NA
NA NA
NA NA
2E-05 i NA
NA NA
NA NA
Rf Do - Reference Dose (oral),
RfC -
RID -

RfDd -
NA - Not Applicable (no data)

N
)

o
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=

©
m
o
[y

m$

o
=
>

SE5S555F § $55%

(mo/ kgl day)
Ref erence Concentration (air) (my/cu m

Ref erence Dose (inhal ation) (ny/kg/day)
ABSeff - Absorption efficiency: 20% i norgani cs,
Ref erence Dose (dernal),

(mg/ kg/ day)

80%

80%
80%

$33%% % $338

a1
o
o

%

£ 5

8E- 03

4E- 04
4E- 04
2E- 03

£ £ $5%

3E-05

$%

1E-05

£ %

50% sem vol ati | es,

Li ver

NA

Not specified

Bl ood, adrenal, ki dney
Cataract formation

‘£ £ $£5%

£E0F%C

80% vol atil es

es, nail s, i mune syst.
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Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chem cal s exhibiting noncarcinogenic effects. RDs, which are
expressed in units of ng/kg-day, are estimates of lifetime daily exposure |evels for humans,
including sensitive individuals. Estimated intakes of chem cals from environnmental nedia can
be conpared to the RfFD. RfDs are derived from hunman epi dem ol ogi cal studies or aninal studies
to which uncertainty factors have been applied. These uncertainty factors help ensure that the
RfDs will not underestinmate the potential for adverse noncarcinogenic effects to occur

D. Ri sk Characterization

The risk characterization step of the Site risk assessnent process integrates the toxicity and
exposure assessnents into quantitative and qualitative expressions of risk. The output of this
process is a characterization of the Site-related potential noncarci nogenic and carci nogenic
heal th effects

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ, or the ratio of the estinated intake derived fromthe
contam nant concentration in a given nediumto the contamnant's reference dose. By adding the
H® for all contaminants within a mediumor across all nedia to which a given popul ati on may be
reasonabl y exposed, the Hazard Index (H') can be generated. Calculation of a H in excess of
unity indicates the potential for adverse health effects. |Indices greater than one will be
generated anytine intake for any of the chem cals of concern exceeds its Reference Dose (RfD).
However, given a sufficient nunber of chemcals under consideration, it is also possible to
generate a H greater than one even if none of the individual chem cal intakes exceeds their
respective RfDs.

Carcinogenic risk is expressed as a probability of devel oping cancer as a result of lifetine
exposure. Excess lifetine cancer risks are determned by nmultiplying the intake level with the
cancer potency factor. EPA's acceptable target range for carcinogenic risk is one-in-ten-
thousand (1E-4) to one-in-one-nmillion (1E-6).

Current Use

Cancer and noncancer risks for the current use scenario for the Shepherd Farm Site are

summari zed in Table 10. Noncancer health effects are considered possible for an adult and child
resident, as well as a lifetine resident. Noncancer health effects are not expected for the
site visitor. Estimates of cancer risk for a child resident (3E-04), adult resident (2E-04) and
the lifetime resident (4E-04) were above the acceptabl e range



TABLE 10
Summary of Cancer and Noncancer Ri sks by Exposure Route
Current Use Scenario
Shepherd Farm Site
East Flat Rock, North Carolina

Locati on Exposur e Chi |l d Resi dent Adult Resi dent Li feti ne Resi dent Site Visitor
(6-yr + 24-yr)
Rout e Cancer H Cancer Hi Cancer Hl Cancer Hl
Site Surface I nadvertent Ingestion 2E- 04 12 8E- 05 1 3E-04 3 4E- 06 0.1
Soi | Der mal Cont act 9E- 05 3 8E- 05 0.7 2E- 04 1 4E- 06 0.1
I nhal ati on of Dust 3E- 07 8E- 12 3E- 07 2E-12 6E- 07 3E-12 1E- 08 2E- 13
Stream | nadvertent Ingestion 1E- 09 0.00003 1E-09 0. 00001 3E-09 0. 00001 8E- 10 0. 00001
Wat er Der mal Cont act 9E- 09 0. 0002 8E- 09 0. 00004  2E-08 0. 0001 5E- 09 0. 0001
Stream | nadvertent |ngestion NA 0. 001 NA 0. 0001 NA 0. 0002 NA 0. 0002
Sedi nent Der mal Cont act NA 0. 0001 NA 0. 00003 NA 0. 00005 NA 0. 00005
TOTAL CURRENT RI SK 3E- 04 15 2E- 04 2 4E- 04 5 7E- 06 0.2

H Hazard Index (noncancer risk)
NA Not Applicable



Future Use

Cancer and noncancer risks associated with the future use scenario are sumrmari zed in Table 11
for the CE Site and Table 12 for the Shepherd Farm Site. As neasured by hazard indi ces,
noncancer health effects are considered possible due to ingestion of groundwater obtained from
within the contam nant plume. Unacceptable cancer risks are al so consi dered possible due to

t he contam nati on.

Cont am nant Ri sk

The quantified carcinogenic risks and noncarci nogeni c hazard indices for each chem cal of
concern are given in Tables 13, 14, and 15 for soil and groundwater.

E. Ecol ogi cal Ri sk Assessnent

Potenti al pathways by receptor groups is shown in Table 16. The exposure nedia are surface
soils, sedinents, and surface waters. Bat Fork Creek along the GE property has been inpacted

by rel eases fromthe site; however, the streamappears to be recovering as it flows past the
Site. PCBs were detected in fish at levels that are considered harnful. Additional downstream
fish tissue sanpling is recommended to fully characterize the extent of PCB contamination in the
fish population and to assess potential inpacts on secondary consuners (e.g., kingfishers,

heron, or other fish-eating species) that are known to occur downstream of the site. EPA wll
incorporate this sanpling as part of the renedy.

F. Concl usi ons

Actual or threatened rel eases of hazardous substances fromthis Site if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

Vi, APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

In accordance with Section 121 of CERCLA, renedial actions nust be protective of human health
and the environnent and nust conply with all federal, state, and |l ocal applicable or relevant
and appropriate requirenents. The renedi ation goals nust neet regulatory requirenents and
protect hunman health and the environnent. This section will present the ARARs and present the
renedi ati on goal s.



TABLE 11
Summary of Cancer and Noncancer Ri sks by Exposure Route
Future Use Scenario
Ceneral Electric Site
East Flat Rock, North Carolina

Locati on Exposur e Chi |l d Resi dent Adult Resi dent Li feti ne Resi dent On-site Worker Site Visitor
(6-yr + 24-yr)
Rout e Cancer H Cancer Hi Cancer H Cancer Hi Cancer Hi

Site Surface I nadvertent |ngestion NA NA NA NA NA NA 2E- 05 0.1 2E-06 0.04
Soi | Der mal Cont act NA NA NA NA NA NA 1E- 05 0.1 2E-06 0. 03
I nhal ati on of Dust NA NA NA NA NA NA 3E-07 2E-12 2E-08 3E- 13

Stream I nadvertent |ngestion NA NA NA NA NA NA NA NA  2E-09 0.01
Wat er Der mal Cont act NA NA NA NA NA NA NA NA 1E-08 0. 001
Stream I nadvertent |ngestion NA NA NA NA NA NA NA NA  6E-08 0. 001
Sedi nent Der mal Cont act NA NA NA NA NA NA NA NA  6E-08 0. 001
G oundwat er I ngesti on 6E- 04 60 9E- 04 26 2E-03 34 4E- 04 9 NA NA
I nhal ati on of VOCs NA NA 9E- 05 0.8 9E- 05 0.8 3E- 05 0.3 NA NA

TOTAL FUTURE RI SK 6E- 04 60 1E- 03 27 2E- 03 35 4E- 04 10 4E-06 0.1

H Hazard I ndex (noncancer risk)
NA Not Applicable



TABLE 12
Summary of Cancer and Noncancer Ri sks by Exposure Route
Future Use Scenario
Shepherd Farm Site
East Flat Rock, North Carolina

Locati on Exposur e Chi |l d Resi dent Adult Resi dent Li feti ne Resi dent Site Visitor
(6-yr + 24-yr)
Rout e Cancer HI Cancer HI Cancer HI Cancer HI
Site Surface I nadvertent |ngestion 2E- 04 12 8E- 05 1 3E-04 3 4E- 06 0.1
Soi | Der nal Cont act 9E- 05 3 8E- 05 0.7 2E-04 1 4E- 06 0.1
I nhal ati on of Dust 3E- 07 8E- 12 3E- 07 2E-12 6E- 07 3E-12 1E- 08 2E- 13
Stream I nadvertent Ingestion 1E- 09 0. 00003 1E- 09 0. 00001 3E-09 0. 00001 8E- 10 0. 00001
Wat er Der mal Cont act 9E- 09 0. 0002 8E- 09 0.00004  2E-08 0. 0001 5E- 09 0. 0001
Stream I nadvertent Ingestion NA 0. 001 NA 0. 0001 NA 0. 0002 NA 0. 0002
Sedi nent Der mal Cont act NA 0. 0001 NA 0. 00003 NA 0. 00005 NA 0. 00005
G oundwat er I ngesti on 6E- 05 20 1E- 04 9 2E- 04 11 NA NA
I nhal ati on of VOCs NA NA 4E- 06 NA 4E- 06 NA NA NA
TOTAL FUTURE RI SK 3E- 04 35 3E- 04 11 6E- 04 16 7E- 06 0.2

H Hazard | ndex (noncancer risk)



TABLE 13
CHEM CALS OF CONCERN - SO L

CHEM CALS OF | NCI DENTAL | NGESTI ON DERMVAL CONTACT | NHALATION OF DUST  SELECTI ON
CONCERN BASI S
CANCER RI SK HAZARD CANCER HAZARD  CANCER  HAZARD
QUOTI ENT Rl SK QUOTIENT RISK  QUOTI ENT

SHEPHERD FARM
CHI LD RESI DENT

SCENARI O

CADM UM NA 0.1 NA 0.01 6E- 09 NA 1
CHROM UM VI NA 0.1 NA 0.02 3E- 07 NA 1
COPPER NA 7 NA 0.9 NA NA 1
MOL YBDENUM NA 0.1 NA 0.01 NA NA 1
PCB- 1254 6E- 05 5 3E-05 2 NA NA 1
PCB- 1248 9E- 05 NA 5E- 05 NA NA NA 1
PCB- 1260 3E-05 NA 2E-05 NA NA NA 1
SHEPHERD FARM

ADULT RESI DENT

SCENARI O

COPPER NA 0.7 NA 0.2 NA NA 1
PCB- 1254 3E-05 0.5 3E-05 0.5 NA NA 1

PCB- 1248 4E- 05 NA 4E- 05 NA NA NA 1

PCB- 1260 1E-05 NA 1E- 05 NA NA NA 1

CE ON-SITE

WORKER SCENARI O

PCB- 1242 1E-06 NA 9E- 07 NA NA NA 1

PCB- 1254 4E- 06 0.1 3E- 06 0.1 NA NA 1

PCB- 1260 8E- 06 NA 6E- 06 NA NA NA 1



TABLE 14
Chemi cal s of Concern - G oundwater
General Electric Site
East Flat Rock, North Carolina

I ngesti on I nhal ati on of VOCs Sel ection
Chem cal s of Concern Cancer Hazar d Cancer Hazar d Basi s
Ri sk Quoti ent Ri sk Quoti ent
On - site Worker Scenario
BARI UM NA 0.1 NA NA 1,2
BERYLLI UM 2E-05 0. 003 NA NA 1,2
NI CKEL NA 0.01 NA NA 2
LEAD NA NA NA NA 2
MANGANESE NA 7 NA NA 1,2
VI NYL CHLORI DE 2E-05 NA 3E-06 NA 1,2
METHYLENE CHLORI DE 1E- 07 0. 001 3E-08 0. 0001 2
1, 1- DI CHLORCETHENE 2E- 06 0. 001 5E- 07 NA 1
G S-1, 2- DI CHLOROCETHENE NA 0.2 NA NA 1,2
CHLOROFORM 2E- 07 0.01 3E- 06 NA 1,2
1, 2- DI CHLORCETHANE 1E- 05 NA 1E- 05 0.2 1,2
TRI CHLORCETHENE 2E- 06 0.1 1E- 06 NA 1,2
BENZENE 3E- 07 NA 3E-07 0.02 2
TETRACHLOROETHENE 3E-04 2 1E- 05 NA 1,2
NI TROBENZENE NA 0.1 NA 0.1 1
Chil d Resi dent Scenario
BARI UM NA 0.3 NA NA 1,2
BERYLLI UM 4E- 05 0.02 NA NA 1,2
NI CKEL NA 0.03 NA NA 2
LEAD NA NA NA NA 2
STRONTI UM NA 0.1 NA NA 1
ALUM NUM NA 0.3 NA NA 1
MANGANESE NA 46 NA NA 1,2
VI NYL CHLORI DE 3E-05 NA NA NA 1,2
METHYLENE CHLORI DE 2E- 07 0.01 NA NA 2
1, 1- DI CHLORCETHENE 3E- 06 0.01 NA NA 1
C S-1, 2- DI CHLOROCETHENE NA 1 NA NA 1,2
TRANS- 1, 2- DI CHLORCETHENE NA 0.1 NA NA 1
CHLOROFORM 3E- 07 0.1 NA NA 1,2
1, 2- DI CHLORCETHANE 2E-05 NA NA NA 1,2
TRI CHLORCETHENE 4E- 06 0.7 NA NA 1,2
BENZENE 4E- 07 NA NA NA 2
TETRACHLOROETHENE 5E- 04 10 NA NA 1,2
1, 2, 4- TRI METHYLBENZENE NA 0.1 NA NA 1
NI TROBENZENE NA 0.9 NA NA 1
2, 4- DI Nl TROPHENCL NA 0.3 NA NA 1
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TABLE 15
Chemi cal s of Concern - G oundwater
Shepherd Farm Site
East Flat Rock, North Carolina

I ngesti on I nhal ati on of VOCs Sel ection
Chemi cal s of Concern Cancer Hazard Cancer Hazar d Basi s
Ri sk Quoti ent Ri sk Quoti ent

Chil d Resi dent Scenario

BARI UM NA 0.7 NA NA 1
BERYLLI UM 4E- 05 0.02 NA NA 1
MANGANESE NA 19 NA NA 1
VI NYL CHLORI DE 1E- 05 NA NA NA 1,2
TETRACHLORCETHENE 1E- 05 0.2 NA NA 1,2
Adul t Resi dent Scenario

BARI UM NA 0.3 NA NA 1
BERYLLI UM 6E- 05 0.01 NA NA 1
MANGANESE NA 8 NA NA 1,2
VI NYL CHLORI DE 2E- 05 NA 3E-06 NA 1,2
TETRACHLORCETHENE 2E- 05 0.1 7E- 07 NA 1,2

1. Exceeds excess cancer risk of 1 x E-6 and/or HQ of 0.1
2. Exceeds ARAR

NA not applicable



POTENTI AL RECEPTORS

Soil Invertebrates, Terrestrial
Pl ants, Anphibians, and Wldlife
Soil Invertebrates and Wldlife

Pl ant-eating | nvertebrates,
Reptiles, and Wldlife

Aquatic Biota and Wldlife

WIidlife (Birds and Mammal s)
Wldlife and Fish

Benthic Invertebrates, Bottom
Feedi ng Fish, and Widlife

Benthic I nvertebrates, and
Widlife

WIldlife and Fish

<I M5 SRC 0495255X>

TABLE 16

POTENTI AL PATHWAYS BY RECEPTOR GROUPS
GENERAL ELECTRI ¢/ SHEPHERD FARM SI TE
EAST FLAT ROCK, NORTH CARCLI NA

EXPOSURE
MEDI A
Surface Soil

Soil/Git

Surface Soil

Surface Water

Surface Water

Surface Water

Sedi ment

Sedi ment

Sedi ment

EXPCSURE EXPOSURE

TYPE ROUTE

Direct Absor ption or
Di rect Contact

Direct I ngesti on

I ndi rect D et

Direct Absor ption or
Direct Contact

Direct I ngestion

I ndi rect D et

Direct Absor ption or
Di rect Contact

Direct I ngesti on

I ndi rect D et



The requirenent that ARARs be identified and conplied with during the devel opnent and

inpl enentation of renedial actions is found in Section 121(d)(2) of CERCLA, 42 U S.C Section
9621(d)(2). This section requires that for any hazardous substance renmining onsite, all
federal and state environnmental and facility citing standards, requirenents, criteria, or
limtations shall be net at the conpletion of the renedial action to the degree that those
requirenents are legally applicable or appropriate and rel evant under the circunstances
presented at the site

Three classifications of requirenents are defined by EPA in the ARAR determ nation process:

. Cheni cal -specific: These requirenents set protective renmediation |evels for the
chem cal s of concern

. Location-specific: These requirenments restrict renedial actions based on the
characteristics of the site or its imedi ate surroundings, and are based on where the
action takes place.

. Action-specific: These requirenents set controls or restrictions on the design
i mpl enentation, and perfornance |levels of activities related to the nanagenent of
hazar dous substances, pollutants, or contam nants

A Chemi cal - Speci fi c ARARs

Chemi cal -specific ARARs include those | aws and regul ati ons governing the rel ease of materials
possessing certain chemcal or physical characteristics, or containing specified chem ca
conmpounds. Chenical -specific requirements set health- or risk-based concentration limts or
ranges in various environnental nedia for specific hazardous substances, contam nants, and
pollutants. These ARARs, when applied to site-specific conditions, establish nunerical val ues
that define the acceptabl e amount or concentration of a chemical that nay be found in, or

di scharged to, the anbient environnent. Exanples include drinking water standards and anbi ent
air quality standards. Chem cal-specific ARARs are established once the nature of the

contami nation at the site has been defined, which is acconplished during the RI. Chenmical -
specific ARARs for this site are listed in Table 17

B. Locati on-specific ARARs

Locati on-specific ARARs are design requirenents or activity restrictions based on the

geogr aphi cal or physical positions of the site and its surrounding area. Location-specific
requirenents set restrictions on the types of renedial activities that can be perfornmed based on
site-specific characteristics or location. Exanples include areas in a flood plain, a wetland
or a historic site. Location-specific criteria are generally established early in the R/FS
process since they are not affected by the type of contam nant or the type of renedial action
inpl enented. Location-specific ARARs for this site are listed in Table 18.



STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON Cl TATI ON
FEDERAL

Safe Drinking Water Act 40 UsC
Section 300

National Primary Drinking Water Standards 40 CFR Part 141

Nati onal Secondary Drinking Water Standards 40 CFR 143

Maxi mum Cont am nant Level (MCL) Goal s 40 CFR 141

33 USC Section
1251- 1376

Cl ean Water Act

Water Quality Criteria 40 CFR Part 131

42 USC 6905,
6912, 6924, 6925

Resource Conservation and Recovery Act (RCRA), as anmended

RCRA Groundwat er Protection 40 CFR Part 264

Clean Air Act 40 USC 1857

National Primary and Secondary Anbient Air Quality Standards 40 CFR Part 50
40 CFR Part 61

Nat i onal Emi ssions Standards for Hazardous Air Pollutants

OSWER Directive
9355. 4-01

Gui dance on Renedi al Actions for Superfund Sites with PCB
Cont ami nati on No.

Cl eanup Level Determ nation Chapter 3

TABLE 17 - CHEM CAL- SPECI FI C ARARS, CRI TERI A,

GE/ SHEPHERD FARM S| TE

REQUI REMENT SYNOPSI S

Establ i shes heal th-based standards for public water systens
(MCLs) .

Establ i shes wel fare-based standards for public water systens
(secondary MCLs).

Establ i shes drinking water quality goals set a |levels of no
known or anticipated adverse health effects.

Sets criteria for water quality based on toxicity to aquatic
organi sms and human heal t h.

Provi des for groundwater protection standards, general
noni toring requirenents, and technical requirenents.

Sets primary and secondary air standards at |levels to protect
public health and public welfare.

Provi des em ssions standards for hazardous air pollutants for
whi ch no ambient air quality standard exists.

Directive which describes EPA's recommended approach
for evaluating and renedi ating Superfund sites with PCB
cont am nati on.

Describes various considerations pertinent to determning
the appropriate |evel of PCBs that can be left in each
contam nated nedia to achieve the protection of human
heal th and the environnent.

AND GUI DANCE FOR THE

COMMENT

The MCLs for organic and inorganic contam nants are
applicable to the groundwater contami nated by the site since the
aquifer is a drinking water source.

Secondary MCLs for organic and inorganic contam nants are
guidelines to be considered for groundwater since it is a
drinking water source.

MCLGs for organic and inorganic contam nants are applicable to
the groundwater since it is a drinking water source.

May be relevant and appropriate if groundwater, either treated
or untreated, is discharged to a surface water body. Also

rel evant and appropriate to any runoff from contam nated soil or
soil renediation activities.

RCRA groundwat er protection standards are relevant and
appropriate for groundwater at the site.

May be relevant and appropriate if onsite treatment units or
excavation are a part of remedial action.

May be relevant and appropriate if onsite treatment units or
excavation are a part of renedial action.

Gui delines to be considered for PCB-contaninated surface soils
at the site.



STATE

Nort h

Nor t h

Nor t h

Nort h

Nort h

Nort h

Carol i

Carol i

Carol i

Carol i

Carol i

Carol i

Drinking Water Act

Drinking Water and Groundwater Standards

Water Quality Standards
Surface Water Effluent Limtations
Air Pollution Control

Regul ati ons

Hazar dous Waste Managenent Rul es

130A NCAC 311-
327

15A NCAC 2L

15A NCAC 2B. 0100
& 0200

15A NCAC 2B. 0400

15A NCAC 2D

15A NCAC
13A. 0009 & .0012

Regul ates water systems within the state that supply drinking
water that may affect the public health.

Est abl i shes groundwater classification and water quality
st andards.
Establ i shes a series of classifications and water quality

standards for surface water.

Establishes limts and guidelines for effluent discharged
to waters of the state.

Regul ates anbient air quality and establishes air quality
standards for hazardous air pollutants.

Establ i shes standards for hazardous waste treatnent
facilities.

Provides the state with the authority needed to assume primary
enforcenment responsibility under the federal act.

Gui delines for allowable |evels of toxic organic and inorganic
conmpounds in groundwater used for drinking water. Applicable
to groundwater at the site.

May be applicable if treated groundwater is discharged to
surface waters.

May be applicable if treated groundwater is discharged to
surface water.

May be applicable if onsite treatnent or excavation is part of
Renmedi al Action.

May be applicable if hazardous waste is excavated and stored or
treated as part of the Renedial Action.



C Action-specific ARARs

Action-specific ARARs are technol ogy-based, establishing performance, design, or other simlar
action-specific controls or regulations for activities related to the nanagenent of hazardous
substances or pollutants. Action-specific requirenents are triggered by the particular renedi a
alternatives that are selected to acconplish the cl eanup of hazardous wastes. An exanpl e

i ncludes the Resource Conservation and Recovery Act (RCRA) incineration regulations. Action-
specific ARARs for this site are listed in Table 19 and Table 20 for soil and groundwater
respectively.

Medi a of Concern

Based on the results of the renedial investigation and the baseline risk assessnment, the
GE/ Shepherd Farm Site is conprised of two contam nated nedia; soil and groundwat er

Surface water was not included as a nedi um of concern based on the fact that if groundwater
feeding the surface water in the area is renediated and if discharge to Bat Fork Creek fromthe
wastewat er treatnment ponds is termnated, surface water will be renediated. The approach used
is based on renediation of the source. Surface water quality will be nonitored to determne the
effectiveness of this approach

VI, REMEDI AL ACTI ON OBJECTI VES

Considering the requirenents for risk reduction and the risk-based renedi ation |evels derived
in the Baseline R sk Assessnent, and the ARARs di scussed previously, the renedi ati on goal s
specifically devel oped for the soil in the source areas of the GE/ Shepherd Farm Site are
presented in Table 21. The renedi ation goals for groundwater across the entire site are
presented in Table 22

The remedi ation goals, presented in Tables 21 and 22, were selected as the nost conservative
of the chem cal specific ARARs, the health-based risk goals, and the contract required
quantitation limt (CRQ) that was attainable. The background concentration would have been
selected as the renediation goal if it had exceeded the risk-based goal, as is the nornal
procedure. Renediation goals were al so sel ected based on present and future |and use at the
site, assuming the CGE Subsite would remain commercial/industrial, and Shepherd Farm Subsite to
be residenti al



STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON

FEDERAL

Resource Conservation and Recovery Act (RCRA),
as anended

RCRA Location Standards

Fish and Wldlife Conservation Act

Fl oodpl ai n Managenent Executive Order

Endanger ed Speci es Act

Wet | ands Managenment Executive Order

STATE

North Carolina Hazardous \Waste Managenent
Rul es

North Carolina Solid Waste Management Rul es

Cl TATI ON

42 USC 6901

40 CFR 264. 18(b)

16 USC 2901 et seq.

Executive Order 11988;

40 CFR 6.302

16 USC 1531

Executive Oder 11990;
40 CFR 6. 302

15A NCAC 13A. 0009 &
. 0012

15A NCAC 13B. 0500

TABLE 18 - LOCATI ON- SPECI FI C ARARS, CRITERIA, AND GUI DANCE FOR THE

GE/ SHEPHERD FARM S| TE

REQUI REMENT SYNOPSI S

A treatnment/storage/di sposal (TSD) facility nmust be designed, constructed, operated

and neintained to avoid washout on a 100-year floodpl ain.

Requires states to identify significant habitats and devel op conservation plans for

these areas.

Actions that are to occur in floodplain should avoid adverse effects, mnimze
potential harm restore and preserve natural and beneficial value.

Requires action to conserve endangered species or threatened species, including
consultation with the Department of Interior.

Action to mnimze the destruction, |oss or degradation of wetlands.

Location requirements for hazardous waste treatnment/storage/disposal facilities.

Siting requirements for solid waste disposal units.

COMMVENT

May be rel evant and appropriate if an onsite
TSD facility is required as part of overall
remedi ation and it exists within the 100-year
floodpl ai n.

Confirmation with the responsible state agency
regarding the site being located in one of these
significant habitats is required.

Renedi al actions are to prevent incursion of
contam nated groundwater onto forested
f1 oodpl ai n.

Endangered species, in particular the bunched
arrowhead plant, have been identified near the
site.

Potential remedial alternatives w thin wetlands
Requirenent is relevant and appropriate.

May be applicable to hazardous waste
excavated, stored, and treated onsite.

May be relevant and appropriate to
nonhazar dous waste di sposed onsite.



TABLE 19 - ACTI ON-SPECI FI C ARARS, CRI TERI A, AND GU DANCE FCR
SO L FOR THE G SHEPHERD FARM SI TE

STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON Cl TATI ON REQUI REMENT SYNOPSI S COMMENT
FEDERAL
Di sposal (Onsite or Ofsite)

Resour ce Conservation and Recovery Act (RCRA), as anended 42 USC Section 6901 et. seq.

Cl assification of Hazardous Waste 40 CFR 261 Federal requirenents for classification and identification of hazardous wastes. Rel evant and Appropriate
Land Di sposal Restrictions 40 CFR 268.10-12 Di sposal of contaminated soil and debris resulting from CERCLA response Rel evant and Appropriate

40 CFR 268 (Subpart D) actions are subject to federal |and disposal prohibitions.
Departnent of Transportation (DOT) Hazardous Materials 49 USC 1801 Regul ates offsite transportation of specific hazardous chemi cals and wastes. Rel evant and Appropriate

Transportation Act
Soi | Treatnent

Resour ce Conservation and Recovery Act (RCRA), as anended 40 USC Section 6901 et. seq.

Identification of Hazardous Waste 40 CFR 261 Federal requirenments for classification and identification of hazardous wastes. Rel evant and Appropriate
Treatment of Hazardous Wastes in a Unit 40 CFR 264.601 Rul es and requirements for the treatnent of hazardous wastes. Rel evant and Appropriate
Requi rements for Generation, Storage, Transportation, 40 CFR 264 Regul ates storage, transportation, and operation of hazardous waste Rel evant and Appropriate

and Di sposal of Hazardous Waste generators.

Waste Piles 40 CFR 264 (Subpart L) Regul ates storage and treatment of hazardous waste in piles Rel evant and Appropriate
Tank Systens 40 CFR 264 (Subpart J) Regul ates storage and treatnment of hazardous waste in tank systens Rel evant and Appropriate
Use and Managenent of Containers 40 CFR 264 (Subpart 1) Regul ates storage of containers of hazardous waste Rel evant and Appropriate
Land Di sposal Restrictions 40 CFR 268.10-12 Establ i shes standards for hazardous wastes. Rel evant and Appropriate

40 CFR 268 (Subpart D)
Toxi ¢ Substances Control Act (TSCA) 40 CFR 700-789

PCBs Spill Cleanup Policy 40 CFR 761 Regul ati ons under TSCA inplenenting the requirenents for the cleanup of Applicable
spilled PCBs.



STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON

Clean Air Act

Air Use Approval

Particul ate Discharge Limtations and Performance Testing

O her

Qccupati onal

STATE

North Caroli
North Caroli
North Caroli
North Caroli

North Caroli

Safety and Heal th Admi nistration

na

na

na

na

na

Hazar dous Waste Managenent Rul es

Sol i d Waste Managenent Rul es

Air Pollution Control Requirenents

Sedi mentation Control Rules

Groundwat er

Regul ati ons

TABLE 19 (Continued) - ACTI ON-SPECI FI C ARARS, CRI TERIA, AND GU DANCE FOR
SO L FOR THE G SHEPHERD FARM SI TE

Cl TATI ON

40 CFR 60 (Subpart A)

40 CFR 60 (Subpart B)

29 CFR 1910 Part 120

15A NCAC 13A
15A NCAC 13B
15A NCAC 2D
15A NCAC 4

15A NCAC 2L

REQUI REMENT SYNOPSI S

Requires notification and performance testing by owner or operator.

Defines limtations for particul ate em ssions,

requirements for incinerators.

Provi des safety rules for handling specific chemcals for site workers during

remedial activities.

Siting and design requirenments for hazardous waste TSDs.

Siting and design requirenments for disposal sites.

Air pollution control, air quality, and em ssions control

Requirements for prevention of sedinmentation pollution.

Section 106 includes requirenents for
contam nant source areas.

the cl eanup and/ or

test met hods,

st andards.

control

and nonitoring

of

Rel evant

Rel evant

Appl i cabl

Rel evant
Rel evant
Rel evant
Rel evant

Rel evant

COMMVENT

and

and

and

and

and

and

and

Appropriate

Appropriate

Appropriate
Appropriate
Appropriate
Appropriate

Appropriate



STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON

FEDERAL
Groundwat er Extraction and Treatnent

Resource Conservation and Recovery Act (RCRA), as
et. seq. anended.
Identification of Hazardous Waste
Treat nent of Hazardous Wastes in a Unit
Requi renents for Generation, Storage
Transportation, and Di sposal of Hazardous Waste
Land Disposal Restrictions

Di sposal - Discharge of Surface Water/POTW

Clean Water Act

Requires use of Best Available Treatnent Technol ogy

Requires Use of Best Managenent Practices

Nati onal Pollutant Discharge Elimnation System
(NPDES) Permit Regul ations

Di scharge nust be consistent with the requirenents of

a Water Quality Management Plan approved by EPA

Di scharge nust not increase contam nant
concentration in offsite surface water.

O her

COccupational Safety and Health Admi nistration
STATE

North Carolina Water Quality Standards

North Carolina G oundwater Standards

Wast ewat er Di scharge to Surface Waters

North Carolina Air Pollution Control Requirenents

TABLE 20 - ACTI ON-SPECI FI C ARARS, CRITERIA, AND GU DANCE FOR

Cl TATI ON

42 USC Section 6901
40 CFR 261

40 CFR 264.601
40 CFR 265. 400

40 CFR 263
40 CFR 264

40 CFR 268

33 USC Section 1351-1376
40 CFR 122

40 CFR 125

40 CFR 122 Subpart C

40 CFR 122

Section 121(d)(2)(B)(iii)

29 CFR 1910 Part 120

15A NCAC 2B
15A NCAC 2L
15A NCAC 2H

15A NCAC 2D

GROUNDWATER FOR THE CGE/ SHEPHERD FARM SI TE

REQUI REMENT SYNOPSI S

Federal requirenents for classification and identification of hazardous wastes.

Rul es and requirenents for the treatnent of hazardous wastes.

Regul at es storage, transportation, and operation of hazardous waste generators.

Prohibits dilution as a substitute for treatnent.

Use of best available technol ogy economically achievable is required to control discharge
of toxic pollutants to POTW

Requi res devel opment and inplenentation of a Best Managenment Practices programto
prevent the release of toxic constituents to surface water.

Use of best available technol ogy economically achievable for toxic pollutants discharged
to surface waters.

Di scharge nust conply w th EPA-approved Water Quality Managenent Pl an.

Sel ected renedi al action nust establish a standard of control to maintain surface water
quality.

Provi des safety rules for handling specific chemcals for site workers during renedial
activities.

Surface water quality standards.

Groundwater quality standards, regul ates injection wells.

Regul ates surface water discharge and di scharges to POTW

Air pollution control air quality and enmi ssions standards.

COMVENT

Rel evant

Rel evant

Rel evant

Rel evant

Rel evant

Rel evant

Rel evant

Rel evant

Rel evant

Appl i cabl

Rel evant
Rel evant
Rel evant

Rel evant

and Appropriate

and Appropriate

and Appropriate

and Appropriate

and Appropriate

and Appropriate

and Appropriate

and Appropriate

and Appropriate

e

and Appropriate
and Appropriate
and Appropriate

and Appropriate



TABLE 21 -

REMEDI ATI ON GCOAL

CONTAM NANT
SHEPHERD
FARM
PCBs ( TOTAL) 1 M3 KG
TABLE 22 -
CONTAM NANT MAX
(ua'L)
O gani cs
Vinyl Chloride 2.8
1, 2- Di chl or oet hene 380
Chl orof orm 9.4
1, 2- Di chl or oet hane 130
Tri chl or oet hene 130
Benzene 2.7
Tet rachl or oet hene 1, 600
N t robenzene 36
Met al s
Bari um 4, 000
Beryllium 15
N ckel 190
Lead 15
Manganese 5, 000
H - Hazard | ndex

CGE

10 ME KG

REMEDI ATI ON
GOAL (UG L)

70

10

2, 000

100

15

50

NC - North Carolina
CRQL - Contract Required Quantitation Linit

BASI S

OSVER DI RECTI VE
NO. 9355. 4-01

BASI S

CRQ (NC ML
NC MCL

CRQ (NC ML
CRQ (NC ML

NC MCL
NC MCL

CRQL (NC ML

H =1

NC MCL
FED MCL

FED MCL

REMEDI ATI ON GOALS FOR SO L FOR THE GE/ SHEPHERD FARM S| TE

REMEDI ATI ON GOALS FOR GROUNDWATER FOR THE GE/ SHEPHERD FARM SI TE

0.015 ug/1)

0.19 ug/l)

0.38 ug/l)

0.7 ug/l)

FEDERAL ACTI ON LEVEL

NC MCL

FED - Federal

Safe Drinking Water Act

MCL - Maxi mum Cont am nant Level



The areal extent of soil contam nation above the renediation levels presented in Table 18 is
presented in Figures 24 and 25. The estimated volune of soil exceeding renediation |evels at
t he Shepherd Farm Subsite is 6,400 cubic yards, and 3,980 at the CE Subsite.

The areal extent of groundwater contam nation above the renediation levels in Table 22 is
presented in Figures 26 and 27. The estimated vol unme of groundwater exceeding renediation
level s at the Shepherd Farm Subsite is 6,372,000 gallons and 1, 256, 752,200 gal lons at the CE
Subsi te.

I X. DESCRI PTI ON OF ALTERNATI VES
Table 23 lists the renedial action alternatives devel oped for the GE Shepherd Farm Site

The alternatives designated as "SS" are applicable to the surface soils and those designated as
"GN apply to the ground water. Al the alternatives except the "No Action" alternative include
periodic nmonitoring of the ground water including onsite nmonitoring wells and potable wells for
site indicator paranmeters to evaluate the site conditions and the mgration of chem cals over
time.

Alternative 1 - No Action

Under the no action alternative, the site is left "as is" and no funds are expended for active
control or cleanup of the surface soils and ground water. The NCP requires consideration of
this alternative as a baseline case for conparing other renedial actions and the |evel of

i nprovenent achi eved. However, 5-year reviews of the site, which consist of one round of
sanpling selected nonitoring wells and potable wells, woul d be conducted over an esti nated
30-year period

Alternative 2 - Institutional Actions

This alternative consists of |eaving the source areas as they are w thout conducting any
remedi al action, with groundwater nonitoring and institutional controls. This alternative

i ncl udes mai ntenance of a chain-link fence around the perineter of the source areas. Annua

i nspection of the fence is conducted to prevent direct exposure to inpacted site soils. Repair
is instituted upon report of vandalismor other acts which result in unrestricted access. This
alternative also includes deed, permt and zoning restrictions on and near the property that
prohi bit excavation, regradi ng, devel opnent of the site, ground-water usage, issuance of well
drilling permts, or any other activities that nmay cause exposure to inpacted soils and ground
water. The 5-year reviews would be required because concentrations of chemcals remain at the
site above levels that allow unlimted use of the site

<I M5 SRC 0495255Y>
<I M5 SRC 04952557>
<I M5 SRC 0495255A1>
<I M5 SRC 0495255A2>



TABLE 23 - REMEDI AL ACTI ON ALTERNATI VES FOR SURFACE SO LS AND GROUNDWATER
FOR THE GE/ SHEPHERD FARM SI TE

ALTERNATI VE DESCRI PTI ON
Alternative 1 No Action
Alternative 2 Institutional Action
Alternative SS3 Excavation of the O to 12 inch zone of surface soils. D sposal of soils in a

RCRA Subtitle D MBW.F.

Al ternative S$4 Excavation of the 0 to 12 inch zone of surface soils. Disposal on-site as backfill.
Soils will require treatnent to Renediation goals prior to disposal. Treatnent
may consist of soil washing, solidification/stabilization or ex-situ biorenediation.

Al ternative SS5 Cont ai nment with placenent of a cap. Excavation of the 0 to 12 inch zone of
surface soils at the Shepherd Farm Subsite. Transportation of these soils to the
dry sludge inpoundnent area of the GE Subsite. Capping of the dry sludge
i mpoundnent area, Landfills A and B on GE Subsite. Used in conjunction with
surface and dust control as well as diversion and collection of surface water.

Alternative GMNa Punp and treat affected ground water. Treatnment nmay include filtration, air
stripping, GAC adsorption or oxidation. Discharge treated ground water on site
via surface water.

Al ternative GMNb Punp and treat affected ground water. Treatnent may include filtration, air
stripping, GAC adsorption or oxidation. Discharge treated groundwater off site
via POTW

Alternative GNfa G ound-wat er treatnment consisting of a conbination of in-situ biorenediation and

ex-situ treatnent as noted in Alternative GAM. D scharge treated ground water
on site via surface water.

Alterative GATb G ound-water treatnment consisting of a conbination of in-situ biorenediation and
ex-situ treatnent as noted in Alternative GM. D scharge treated ground water
off site via POTW

Al the alternatives except 1 include periodic nonitoring of the groundwater for site indicator paraneters to
evaluate the site conditions and the nigration of chemicals over tine.



Al ternative SS3-Excavation; Of-site D sposa

This alternative requires the excavation of the surficial soils at the site which are inpacted
at concentrati ons exceeding the Renedial Action Goals and disposal off-site in a RCRA Subtitle
D Muni ci pal Waste Landfill (MBW.F). Surficial soils are defined as the zone fromO to 12

i nches bel ow grade. The excavation area is backfilled with clean fill soil. This alternative
will prohibit direct contact with the contam nants.

Construction of a tenporary fence will be required around the excavation. Air quality
nonitoring shall be conducted at the perinmeter of the excavation site

Alternative SS4 - Ex-Situ Treatnment; On-site D sposa

Alternative SS4 is simlar to alternative SS3, except that the soils are treated to the RAO s of
the site and disposal nay occur on-site as backfill. Treatnent processes nmay include soi
washi ng, solidification/stabilization, or ex-situ biorenediation

Soi | washi ng uses water and mechanical action to renove the contam nants that adhere physically
to the particles. Surficial contam nation is renoved fromthe coarse fraction of the soils by
abrasi ve scouring. The wash water nay be augnented with a | eaching agent, surfactant, pH

adj ustnent, or chelating agent to hel p renove organics or heavy netals. The spent wash water
requires further treatnment, after which it is recycled back to the treatnent unit. The

contam nated silt/clay fraction also requires further treatnment which nay consist of
solidification/stabilization. Bench scale testing will need to be conducted to verify the
efficiency of the option

Solidification/stabilization consists of excavating the surficial soils and mxing the soils
with cement and additives in a conventional concrete mxing plant. The m xture woul d then be
replaced in the ground in 1-foot lifts and finally rolled into conpaction. Bench-scale testing
shoul d be conducted to evaluate the soil cenent concrete. The soil cenent should be anal yzed
for TCLP constituents. Since this option does not reduce the |level of contam nants, and
requires strict deed controls, disposal would occur at the CGE property.

Ex-situ biorenediation involves slot excavation of the soil in strict sequence and may consi st
of placenent of the soil in a treatnent facility on-site. The treatnent facility nmay consist a
plastic filmgreenhouse enclosure, a soil treatment bed consisting of an engi neered clay |iner
12 inches thick and a drai nage systemto control water novenent, a spray systemfor distributing
water, nutrients and inocula, an organic vapor control system consisting of activated carbon
absorbers, and a fernentation vessel for preparing mcrobial inoculumor treating contam nated
| eachate for the backfill soils. |If organic vapors are not a problem the plastic greenhouse
encl osure and the organic vapor control systemis not necessary. The contam nated soils would
be placed on the treatnment bed in approximately 12 to 15 inch lifts, and soil conditions would
be optim zed for biological activity by daily tilling and by mai ntenance of the appropriate soi
noi sture content. The soils during treatment shoul d be sanpl ed weekly and anal yzed for

resi dual contamination. Bench scale testing will need to be conducted to verify the efficiency
of this option.

Alternative SS5 - Contai nnent

This alternative consists of capping used in conjunction with stormwater nanagenent and dust
control. Capping involves the installation of an inperneable |ayer over the area of

contam nated soil and devel opnent of a stormwater nmanagenent systemto route stormwater off
the cap in an acceptable manner. The top foot of contaminated soil at the Shepherd Farm subsite
woul d be excavated and transported to the GE Subsite dry sludge inpoundnent area. The dry



sl udge i npoundnent, Landfill A and Landfill B would be capped as descri bed above. Because
portions of Landfills A and B are already paved with asphalt, asphalt is considered the nost
appropriate capping naterial. Deed restrictions will be required to linit the use of the site
and prevent subsurface devel opnent. Annual inspection and nai ntenance of the containnent area
will be required

Alternative GMWa - Ex-Situ Treatnment; On-site D scharge

As part of this alternative, the existing extraction well systemwould be utilized in
conjunction with additional extraction wells. Goundwater would be extracted fromboth the
Shepherd Farm Subsite and the CGE Subsite. The extracted ground water would be punped to an
on-site treatnent facility. The treated ground water woul d then be discharged to Bat Fork
Creek. The process options for treating the VOC s in the ground water include: air stripping,
granul ated activated carbon (GAC) adsorption or oxidation/ W photolysis. |If netals are detected
in the effluent at concentrations above the discharge limtations, a process option to renove
netals will have to be added into the treatnent train. Also, to protect and keep the air
stripper functional, the ground water may need filtering prior to treatnent.

The existing treatnment systemis conposed of extraction wells, a 10, 000-gal |l on equali zation
tank, and air stripping tower (currently not present onsite), and associ ated pi ping and punps
with discharge to Bat Fork Oreek. This is a unit operation in which a volatile conponent of a
solution is transferred into a gas phase. The systemused for continuously contacting a liquid
and a gas (air) streamnmay be a tower filled with irregular solid packing naterial, an enpty
tower into which the liquid is sprayed, or a tower containing a nunber of bubble cap or sieve
plates. Generally, air and liquid strewns flow counter-currently through the contacting towers
in order to achieve the greatest rate of stripping. The efficiency of the air stripping process
is mainly dependent on the air-to-water ratio, the contact tine, the tenperature and the

physi cal and chem cal properties of the constituents of concern

Only one treatnent systemwould be utilized. Goundwater extracted fromthe Shepherd Farm
Subsite woul d be piped to the treatnent systemlocated on the GE Subsite

Bench and/or pilot studies would have to be conducted to determine if the liquid effluent woul d
have to undergo further treatnent prior to discharge. The vapor effluent, off-gas, would have
to undergo additional treatnment to destroy or renove the contam nants stripped fromthe ground
water prior to being discharged to the atnosphere. The off-gas nmay be treated by GAC
adsorption. The GAC adsorption woul d consi st of down-flow carbon beds connected in series.
Pil ot studies would have to be perforned to determ ne the opti mumfeed rates, nunber of colums
and contact tine.

The oxi dati on/ W/ photol ysis process involves the use of ultraviolet light to catalyze the
chem cal oxidation of organic contamnants in water by its conbined effect upon organic
contaminant and its reaction with either hydrogen peroxide or ozone. The oxidizer reaction
results in the formati on of hydroxyl radicals, which then react with organic contam nants in
wat er .

Any sl udge generated will have to be tested for TCLP paraneters prior to disposal as either a
soi|l or hazardous waste. The spent GAC nay be either transported off-site for regeneration at
a pernmtted facility or disposed at a permitted facility. The spent GAC is considered a
hazardous waste and is subject to RCRA recycling regul ations.

Alternative GMb - Ex-Situ Treatnment; O f-Site D scharge

Alternative GMb is identical to alternative GMa, except that the treated ground water woul d



be di scharged to the local POTW Discharge criteria would be set by the POTW
Alternative GNfa - G oundwater Treatnent; Gadient Control; On-Site D sposal

Alternative GANfa consists of both in-situ and ex-situ groundwater treatment, extraction wells

an infiltration gallery, and on-site discharge of treated water. The unit processes involve
constructing infiltration trenches on the Shepherd Farm and CGE Subsites at appropriate |ocations
whi ch woul d be used to introduce mcroorgani sns, nutrients and oxygen (if aerobic). This
systemwoul d require a source of water and a hol di ng/ m xi ng tank for conbining the water,
nutrients and oxygen source prior to introduction into the aquifer through the infiltration
gallery. Extraction wells would be installed around the perineter of the contam nant plunme and
in the source areas as well as down gradient of the infiltration trenches. A significant
advantage of this alternative is that the extraction wells would provide gradient control. The
extracted ground water would be treated in accordance to the ex-situ treatnment options presented
in Alternative GMa. The treated water nmay be di scharged either to Bat Fork Creek or used as a
source of water in the in-situ treatnment of the groundwater.

In-situ biorenediation is used in conjunction with the ex-situ treatnment to degrade the
contami nants of concern in the aquifer because "conventional" punp and treat nethods generally
fail to renove the fraction of organic contam nants which are adsorbed to the organi ¢ and

m neral conponents of the aquifer matrix. This contam nant fraction may be unrecoverable
usi ng standard punpi ng nethods and will continue to slowy solubilize into the ground water.

Bi or erredi ati on schenes attenpt to either stinmulate naturally occurring aerobic or anaerobic

m croorgani sms to degrade contam nants in-situ, or introduce microorgani sns capabl e of
degradi ng the contam nants. Typically, biodegradabl e contam nants can be degraded at rates

whi ch are orders of nagnitude greater than the |eaching rate of the contaminants in an aquifer
system provided growth limting nutrients and oxygen are added. Bench testing nust be
conducted to verify the efficiency of this systemand to determnm ne whether aerobic or anaerobic
bi orenedi ati on woul d provide the opti mumrenedi ation of site contamnants. |In addition, deed
permt and zoning restrictions on and near the property nay be enacted during the renediati on
process.

Alternative GATb - G oundwater Treatnment; Gradient Control; Of-Site D sposal

This alternative is simlar to alternative GAfa except that the treated water woul d be
di scharged to the | ocal POTW

X, SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES
In this section, each alternative is assessed using seven evaluation criteria required under
CERCLA. Conparison of the alternatives with respect to these evaluation criteria are presented
in summary form This approach is designed to provide sufficient information to adequately
conpare the alternatives, aid in the selection of an appropriate renedy for the site, and
denonstrate satisfaction of the statutory requirenents upon preparation of the Record of
Deci si on (ROD).
Each alternative is evaluated in terns of its ability to

. Be protective of hunman health and the environnent.

. Attain ARARs or provide grounds for invoking a waiver

. Use permanent solutions and alternative treatnent technol ogi es or resource



technol ogi es to the naxi mum extent practicable.

Satisfy the preference for treatnent that reduces toxicity, nobility, or volunme of
t he hazardous substances, pollutants and contam nants as a principal elenent.

Be cost-effective

The seven evaluation criteria required to address the above CERCLA requirenents serve as the
basis for conducting the detailed analysis. The evaluation criteria are briefly described

bel ow.

Overall Protection of Human Health and the Environment determ nes whet her each
alternative neets the requirenent that it be protective of hunman health and the
environnment in both the short- and long-term from unacceptable risks posed by

hazar dous substances, pollutants, or contaminants. This criterion is of key

i mportance. Wile the renedy sel ected may on occasi on seek a wai ver of a given ARAR
the renmedy sel ected nust be protective of hunman health and the environnent.

Conpliance with ARARs is used to determ ne how each alternative conplies with federa
and state ARARs as defined in CERCLA Section 121, as discussed in Section 3, or
provi de grounds for invoking one of the waivers.

Short-Term Ef fecti veness addresses the inpacts of the alternatives during the
construction and i npl enentati on phase until remedi al response objectives have been
met. Alternatives are evaluated with respect to their short-termeffects on human
health and the environnent.

Long- Term Ef fecti veness and Pernmanence addresses the results of a renedial action in
terns of the risk remaining at the site after response objectives have been net. The
primary focus of this evaluation is the effectiveness of the controls that will be
applied to manage risk posed by treatnent residuals or untreated wastes.

Reduction of Toxicity, Mbility, and Volume addresses the statutory preference for
sel ecting renedial actions that enploy treatnent technol ogi es that permanently and
significantly reduce toxicity, nobility, or volunme of the hazardous substance as
their principal elenent. This preference is satisfied when treatnent is used to
reduce the principal threats at the site through destruction of toxic contam nants
irreversible reduction in contam nant nmobility, or reduction of total volune of
contam nated nedi a

I npl enentability addresses the technical and admi nistrative feasibility of
i mpl enenting an alternative and the availability of various services and naterials
required during its inplenentation

Cost estimates for the FS are expected to provide an order-of -nagni tude eval uati on
for conparison of alternatives and are based on the site characterization devel oped
inthe Ri. Capital cost, annual cost, and a present worth analysis are part of this
eval uation. The present worth represents the amount of noney that, if invested in
the initial year of the renedial action at a given rate, would provide the funds
required to nake future paynents to cover all costs associated with the renedia
action over its planned life. The baseline present worth is conputed at a di scount
(interest) rate of 7 percent over a 30 year period. Appendix A contains spreadsheets
showi ng each conponent of the present worth costs



The first two criteria are referred to in the RI/FS gui dance nanual (EPA 1988) as the "threshol d
factors", inplying that for further consideration of an alternative, these two criteria nust be
satisfied. Alternatives which do not satisfy these threshold factors are not feasible (40 CFR
300.430(f)(1)(1)(A. Citeria 3 through 7 are referred to as "primary bal anci ng factors" (page
4-25 of RI/FS nmanual), inplying that these criteria are used to select the alternative anong the
feasible alternatives. Citeria 3 through 5, however, are al so neasures of the effectiveness
and are used accordingly. There are two other criteria, state acceptance and comunity
acceptance, which are provided by state and | ocal agencies and the public. These criteria wll
be evaluated in the responsiveness summary. A detailed evaluation of the alternatives using the
above criteria is presented bel ow.

Alternative 1 - No Action

Section 300.430 (e) of the NCP requires that the "no action" alternative be carried forward for
consideration in the detailed analysis of alternatives as a baseline for conparison of the other
alternatives. Under the no action alternative, funds are not expended for control or cleanup of
surface soil or ground-water contam nation associated with the GE Site.

Overal|l Protection of Human Health and t he Environnent

This Alternative would not provide any increased protection to hunman health or the environnent.
If no action is taken, contam nants in the source areas would renain and continue to | each into
ground water. No renediation efforts have been conducted in the two landfill areas at the GE
site or the Shepherd Farm property, both of which are contaminated with PCB's. These

contam nants woul d not be expected to decrease significantly with tinme due to the very slowrate
of degradation. GE reports that all USTs and contami nated soils associated with the USTs have
been renoved, as well as all of the soils associated with the ruptured drain line. Since these
are suspected to be the nain sources associated with the VOC contam nation in the groundwater
and they have been renoved, the concentration of contamnants in the ground water woul d continue
to decrease with time due to natural attenuation and degradation. However under this action
nonitoring of the decrease woul d be conducted at the 5-year review stage.

Conpl i ance with ARARs

The "no action" alternative would not address conpliance with ARARs since there would be no
active neasures taken to reduce the contani nant concentrations. The volatile contam nant
concentrations woul d be expected to decrease with tine due to natural attenuation and
degradation. Location- and action- specific ARARs do not apply to this alternative since
further remedi al actions woul d not be conduct ed.

Short-Term Ef fecti veness

Because no activities would be inplenented, there woul d be no additional inpact on the
community. Al so, no construction or operation related inpacts to the environnent woul d occur,
since no site activities would be perforned.

Long- Term Ef f ecti veness and Per manence

Because renedi al actions would not occur, this alternative would not provide any |ong-term
effectiveness or pernmanence. The long termrisks of exposure of on-site receptors to the
contam nated surface soils and ground water woul d not be addressed. However, since the
suspect sources O ground water contam nation have been renoved, the concentration of
contaminants in the ground water woul d be expected to decrease with tine due to natural
attenuation and degradation. The areas contam nated with PCB's woul d not be expected to



decrease significantly with tinme due to the very slowrate of degradation
Reduction of Toxicity, Mbility, and Vol ume

The "no action" alternative would provide no reduction in toxicity, mobility, or vol une of
cont am nat ed nedi a.

Inpl emrentability
This criterion is not applicable because renedial activities would not occur
Cost

The cost of this alternative consists only of 5-year review expenses. The total present worth
cost for this alternative is approxinately $160,211. The estinated annual operation and
mai nt enance cost is approxi mately $21,800. Total capital costs are estimated to be $0

Alternative 2 - Institutional Action

This alternative includes access restrictions and nonitoring to protect human health and the
environnent. Under this alternative, no source control remedial neasures will be undertaken

at the GE site. Five-year reviews are required under the NCP to determne if contam nants
which remain on-site are causing additional risk to human health or the environnent. As a
result of this review, EPAw Il determne if additional site renediation is required. Five-year
reviews are assuned to be conducted for a 30-year period

Overal|l Protection of Human Health and the Environnent

Institutional controls would Iimt exposure to on-site soils by restricting access; however, the
restrictions would not elimnate the risk of exposure or control the plune mgration
Consequently, this alternative would not provide active protection of human health and the

envi ronnent, al though nmonitoring would reveal future threats to human health and the

envi ronnent .

Conpl i ance with ARARs

This alternative does not achieve the renedial action objectives or chem cal -specific ARARs
establ i shed for surface soil and groundwater. Through natural attenuation and degradation, a
decrease in the contam nant concentration would be expected with tinme. However, the nagnitude
of the decrease can only be qualitatively determned. It is not known whether natura
attenuation and degradation would result in sufficient contam nant reduction to attain ARAR s
Locati on- and action-specific ARARs do not apply to this alternative since further renedia
actions of an intrusive nature would not be conducted

Short-Term Ef f ecti veness

Institutional controls could be inplenented in approxi mately one year. Gound water and soi
nmonitoring could begin imediately. No significant environmental inpacts would be expected
during the sanpling events. The surrounding community and workers woul d be protected by
restricted access to the contam nated nedia, provided the restrictions are conplied wth.

Long- Term Ef f ecti veness and Per manence

Properly inplenented institutional controls would prevent ingestion and direct contact with



contami nated nedia, thereby reducing risk to potential users. Inplenentation of institutiona
controls with continued nonitoring would be required indefinitely. The long termnonitoring
results and the actual effectiveness of the institutional controls would require periodic
reassessnent to determne the continued effectiveness of this alternative. |f the degree of
protectiveness to human health is insufficient, further renedial actions would have to be

i npl enent ed.

Reduction of Toxicity, Mbility, and Vol unme

This alternative would not actively reduce the volune, toxicity or nobility of the contami nants
of concern. The size of the contam nant plune could increase with tinme. However, as the size
of the plune increases, the contam nant concentrati ons woul d decrease via natural attenuation
and degradati on.

Inmpl emrentability

This alternative would be readily inplenented since there are no renedial activities of an
intrusive nature being performed. The inplenentation of nonitoring would present no
difficulties. Inplenenting and enforcing deed restrictions would require the cooperation of the
state and county governnents. Institutional controls are subject to change in |egal and
political interpretations over tine. The attachnment of deed restrictions to the GE Subsite can
be readily inplenented. Voluntary acceptance by adjacent property owners is questionable.
Consequently, present or future property owners coul d choose to ignore or be unaware of the use
restrictions. The restrictions could also be lost during future property transfers. For the
above reasons, the reliability of ground water use restrictions is considered uncertain. Lega
services, field personnel and anal ytical |aboratories necessary for inplenmentation of this
alternative are readily available. |If additional nmonitor wells are required, well drilling
services are readily available. Mnitor equipnent is readily available for groundwater

sanpling. Long-term naintenance and possi ble future replacenent of the fence and signs would be
required but also could be inplenented with some ease

Cost

The total cost for this alternative consists of deed restrictions, pernit restrictions, and
ground-water nonitoring only; no treatnment is included. The total present worth cost for this
alternative is approxi mately $346,362. The estimated annual operation and mai ntenance cost is
approxi mately $24,300. Total capital costs are estimated to be $100, 750

Alternative SS3 - Excavation; Of-Site D sposa

This treatnment alternative involves excavating the contam nated surficial soils which exceed the
Remedi ati on Goals and disposal in a RCRA Subtitle D Municipal Solid Waste Landfill. The
excavation is backfilled with clean fill soil, and the area is revegetated.

Overall Protection of Human Heal th and the Environnent

This alternative would provide increased protection of human health and the environnment through
the renoval of the organic chemicals which exceed EPA's Renediation Goals. This alternative
will virtually elimnate the risks associated with the exposure pathways and greatly reduce the
potential risk of surface soil ingestion, inhalation, and dermal contact.

Conpl i ance with ARARs

This alternative will conply with the chemical-, location- and acti on-specific ARARs.



Short-Term Ef fecti veness

Achi everrent of short-termeffectiveness will require special construction procedures and
controls to ensure that hunman health and the environnent are adequately protected during the
excavation operation. The prinmary exposure route is through dust em ssions. Air nonitoring
wi Il be necessary to ensure that a safe working environnent is maintained and that no threat to
human health and the environnent is created by air em ssions. However, direct exposure can al so
occur during |oading, hauling and disposal. Al so, inpact due to noise, truck traffic, and other
activities will have to be controlled. This exposure and inpact can be linmted as the
alternative is highly utilized and well proven

Long- Term Ef f ecti veness and Per manence

This alternative is conpletely effective because it provides for renoval of contam nated soi
such that the Renedi ation goals are net for surface soils. The renoved soils will be di sposed
of off site and replaced with clean backfill.

Reduction of Toxicity, Mbility, and Vol ume

Contami nated surface soil will be excavated and di sposed of in a Subtitle D Muinicipal Solid
Waste Landfill. Of-site landfill disposal will reduce the mobility of contami nants, but the
volunme and toxicity remain the sane.

Inpl emrentability

As with short-termeffectiveness, this technol ogy has been denonstrated to be readily
i npl enent abl e because it utilizes well proven equi pnent and constructi on nethods, providing
it is well planned and supervi sed

An estimated four nonths will be required for contractor selection. The actual inplenmentation
of the alternative, including site preparation and excavation, nay take an additional two
nmonths. Therefore, assumi ng that weather conditions do not cause extrene del ays, this
alternative could be inplenented in approxi nately six nonths.

An engi neering consideration for the excavation and off-site disposal of the contam nated
surface soil is that all permts and |icenses nust be obtai ned and/or validated before off-site
transport.

The nmj or system components, construction equi prent, and materials required for operations
under this alternative include

. contractor's tenporary facilities and utilities;

. bul | dozer

. backhoe;

. front-end | oader;

. dunp trucks with liners and tarps for transportati on of soil
. backfill for excavated areas; and

. hydr oseedi ng equi pnent.

Cost

The total present worth cost for this alternative is approximately $1,524,235. The estinated
annual operation and mai ntenance cost is approximately $0. Total capital costs are estimated
to be $1, 524, 235.



Alternative SS4 - Ex-Situ-Treatnment; On Site D sposa

This alternative consists of excavation and treatnent of contam nated soils to the RAO s of the
site and di sposal on-site as backfill.

Overal|l Protection of Human Heath and the Environment

This alternative would provide an increased protection of human health and the environnent
t hrough excavation and treatnment of the contami nated surface soils, and will elimnate the
ri sks associated with the exposure pat hways.

Conpl i ance with ARARs
This alternative will conply the chemcal-, location- and action-specific ARARs.
Short-Term Ef f ecti veness

Achi everrent of short-termeffectiveness will require special construction procedures and
controls to ensure that hunman health and the environnent are adequately protected during the
excavation operation. The prinmary exposure route is through dust em ssions. However, direct
exposure can al so occur during |oading, hauling and disposal. In addition, inpact due to noise
truck traffic, and other activities will have to be controlled

Long- Term Ef f ecti veness and Per manence

This alternative is conpletely effective because it provides for excavation and treatnent of
contam nated soil. |If the soil is treated such that the RAO s are achi eved, then the soil will
be suitable for backfill.

Reduction of Toxicity, Mbility, and Vol unme

The alternative reduces the nobility and toxicity of soil contamnation at the site through
on-site treatnent. The volunme also will be reduced unless solidification/stabilization is part
of the treatment process. In this case, the volune of the treated material may increase
dependi ng on the type of stabilizer used

Inpl emrentability

The bench-scal e studies of the treatnment systemw |l require approximately three nonths and the
design of the treatnment systemw |l require approximately three nonths. An estinated six
nmonths will be required for contractor selection. The actual excavation and treatnent of
contam nated surface soil nay take another six nonths. Therefore, assum ng that weather
conditions do not cause extrene delays, this alternative could be inplenented in approxi mately
1.5 years.

The nmaj or engi neering considerations in inplenenting the excavation and on-site treatnment
system i ncl ude

. design of soil staging area
. bench-scal e testing; and
. design and installation of treatnent option

The nmj or system conmponents, construction equi prent, and materials required for operations
under this alternative include



. contractor's tenporary facilities and utilities;

. bul | dozer

. backhoe;

. front-end | oader;

. dunp trucks

. treatment units;

. backfill for excavated (if necessary); and
. hydr oseedi ng equi pnent.

Moni toring the operation of the treatnent systemwould be required to verify that the treated
soil neets the anticipated renediation goals. Determnation of the soil |eaching potential by
TCLP testing woul d be required before on-site disposal for conpliance with RCRA and state
regul ations.

Cost

The total present worth cost for the solidification/stabilization optionin this alternative is
approxi matel y $3,040,287. The estimated annual operati on and mai ntenance cost is approxi mately
$118,400. Total capital costs are estimated to be $2,288,472. Detailed cost estimates are
presented in Appendi x A

The total present worth cost for soil washing option in this alternative is approxi nately
$4,174,375. The estinated annual operation and mai ntenance cost is approxi mately $118, 400.
Total capital costs are estimated to be $3,422,560. Detailed cost estinates are presented in
Appendi x A

The total present worth cost for the biorenediation option in this alternative is approximately
$1, 955, 437. The estinated annual operation and mai ntenance cost is approxi mately $118, 400.
Total capital costs are estimated to be $1,203,622. Detailed cost estinates are present in
Appendi x A

Al ternative SS5 - Contai nnent

The primary objective of this alternative is to elimnate the nobility and exposure pathways of
site chemcals by containment. Containnent is achieved by capping. A stormwater nmnagenent
systemw ||l be required to reduce surface water inpacts. Short termdust and vapor controls
will be required during construction activities. This alternative also includes nonitoring
and access restrictions.

Overall Protection of Human Heal th and the Environnent

This alternative results in protection of human health and the environnent by preventing direct
exposure to inpacted soils and by preventing off-site migration of chemcals in the surface
soi | s.

Conpl i ance with ARARs

This alternative will neet site-specific ARARs because this alternative will prevent direct
cont act

with the soils

Short-Term Ef fecti veness

Achi everrent of short-termeffectiveness will require special construction procedures and



controls to ensure that hunman health and the environnent are adequately protected during the
construction operations. The prinmary exposure route is through dust em ssions. However, direct
exposure can al so occur during |oading, hauling and disposal. Al so, inpact due to noise, truck
traffic, and other activities will have to be controlled. This exposure and i npact can be
limted as the alternative is highly utilized and well proven

Long- Term Ef f ecti veness and Per manence

This alternative requires regul ar nmai ntenance and continued i npl enmentation of access restriction
to assure long-termeffectiveness. Capping does not provide an ultinmate permanent renedy but
shoul d be consi dered of long duration for conparative purposes. Since contam nated soil remains
on-site 5-year reviews over an estinated 30-year period would be required to ensure that this
alternative provides adequate protection of human health and the environnent under CERCLA
121(c).

Reduction of Toxicity, Mbility, and Vol ume

This alternative elimnates mgration of constituents fromthe site area and thus reduces the
mobility of site chemcals. The toxicity and volurme of the inpacted source soil will
essentially renai n unchanged.

Inmpl emrentability

An estimated three nonths will be required for contractor selection. The actual inplenentation
of the alternative, including site preparation and construction of the cap, may take another
three nmonths. Therefore, assuming that weather conditions do not cause extrene del ays, this
alternative could be inplenented in approxinately six nonths. This alternative could take nore
tine to inplenent if it is difficult to obtain the necessary deed restrictions

The nmj or engi neering consi derations for capping include

. design of stormwater collection system

. anticipated service life of the cap

. cap thickness and infiltration potenti al

. repl acenent schedul e; and

. effects of environnmental factors on the cap

The nmj or system components, construction equi prent, and materials required for operations
under this alternative include

. contractor's tenporary facilities and utilities;

. asphal t;

. backhoe;

. bul | dozer

. front-end | oader;

. dunp trucks with liners and tarps for transportati on of soil
. backfill for excavated areas; and

. hydr oseedi ng equi pnent.

The cap woul d be inspected on a regular basis for signs of erosion, settlenent, or subsidence
Institutional controls consisting of deed restrictions to protect the integrity of the cap
system and | ong-term groundwat er nonitoring woul d apply.

Cost



The total present worth cost for this alternative is approxi nately $855,297. The estinated
annual operation and mai ntenance cost is approxi mately $6,200. Total capital costs are
estimated to be $777, 426

Alternative GMWa - Ex-Situ Treatnment; On-Site D scharge

This alternative involves using the existing extraction well system The extracted ground water
woul d be punped to an on-site treatnment facility. The treated ground water woul d then be

di scharged to Bat Fork Creek. The operation of the ground water extraction and treatnent
systemwoul d continue until the remedi al action objectives are achi eved

Overal|l Protection of Human Health and the Environnent

As long as the groundwater extraction systemis in operation, this alternative will elimnate

t he exposure pat hways and greatly reduce the potential risk of groundwater ingestion and

inhal ation of volatiles. Additionally, contam nated groundwater will be contained so that
downgr adi ent wells woul d not becone contam nated through continued mgration of contam nants.
However, if groundwater extraction is halted before renediati on goals are obtai ned, contam nated
groundwater will no | onger be contained, and exposure pathways associ ated with continued

contami nant mgration in groundwater nmay energe again

Conpl i ance with ARARs

G oundwat er extraction will act to decrease contam nant concentrations in groundwater by
renmovi ng contam nants fromthe aquifer system and is thus potentially effective in achieving
chem cal -specific ARARs within a reasonable tineframe. Air quality and enission standards will
have to be nmet since there will be an on-site treatnment system The treated water needs to neet
all effluent requirenents and anbient water quality criteria before discharge to Bat Fork O eek.
Locati on-specific ARARs will have to be considered during the renedial design, particularly with
regard to the installation of the treatnent system Specifically, citing of the treatnent
systemw |l be in an area that is protective of the wetlands and outside of the 100-year
floodplain. Significant habitats will have to be identified and the presence of endangered
speci es needs to be confirmed before any renedi al action takes place. Specifically, the bunched
arrowhead plant, which has been as an endangered plant and is |ocated near the site, will have
to be protected during extraction of groundwater. In addition, the inpacts on the East Flat
Rock Bog remmant in the CGE site vicinity and the King Creek Bog in the Shepherd Farm Site
vicinity need to be considered. These bogs have been identified as priority areas of nationa
significance and al so nay be negatively inpacted by groundwater extraction. Action-specific
ARARs al so will have to be considered, including discharge to a surface water body.

Short-Term Ef fecti veness

Construction operations associated with this remedial alternative would produce limted

di sturbance to the surrounding comunity. Al treatnent facilities would be |ocated on the CGE
site within the fenced area. Proper operation of the treatment systemwould result in no

at nospheric di scharges VOC's. An effluent discharge nonitoring station for treated ground

wat er woul d provide a check on the effluent quality prior to discharge. Continued nonitoring

of the ground water would provide a check on the plune novenent and provide evi dence of progress
in attaining renedial goals.

Long- Term Ef f ecti veness and Per manence

The long termeffecti veness and pernmanence of this alternative depends on the effectiveness of
the ground water extraction nmechanismin renoving the contam nation fromthe aquifer



Cont ami nants of concern adsorbed to the aquifer matrix and rel eased very slowy could result
inthe inability of this alternative to achieve the renedial goals. The najor long termcontro
required to renediate the ground water will be the continued operation and nmai nt enance of the
extraction well (s) and the treatnment system The operation and nai ntenance of the well(s) and
treatnment will include repair/replacenment of punps and piping, purchase of chenicals,
regeneration of GAC and repl acement of W bulbs. Long termnonitoring of the ground water woul d
be effective in tracking the nature and extent of contam nation and the effectiveness of the
treatnent unit. Sanpling the existing nmonitor well network would indicate if contam nants are
mgrating fromthe extraction capture zone. Long termcontrols would be linmted to continued
ground water nonitoring

Reduction of Toxicity, Mbility, and Vol unme

The various unit processes in the treatment systemwill provide for the degradation or
destruction of a significant portion of all of the contam nation in the ground water. Using
conventional ground water extraction nmethods, a portion of the contam nants of concern will
remai n adsorbed to the organi ¢ and m neral conponents of the aquifer matrix after punping for
long periods of time. These contaminants will tend to slowy solubilize back into the ground
water indefinitely. However, the nmgjority of the plune could be captured for treatnment. The
ground water would be treated to achieve the MCL's for the contam nants of concern.

Inmpl emrentability

This systemcould easily be inplenented on the site. The unit processes of the treatnent system
are commercially avail abl e and have been denonstrated to be effective on the contam nants of
concern. Pilot scale treatability studies would be required to devel op specific design
paraneters and confirmthe systens effectiveness in treating the contam nants of concern. It is
anticipated that the existing systemwould be incorporated into the design

The administrative requirenents for this alternative are mninal; these include conpliance with
techni cal NPDES requirenents, established by EPA and North Carolina, for discharge of treated
ground water on site. The unit process for the treatnent system and required contractors and
equi pnent are readily available. Prior to devel opment of the extraction system additiona

aqui fer testing would be required to fully characterize the aquifer. Aquifer nodeling would
also be required to determine | ocations and depths of any additional wells needed, and the nost
effective punping rates.

An estimated six to nine nonths will be required for design and contractor selection. The
actual inplenmentation of the alternative, including site preparation and installation of any
addi ti onal conponents to the existing treatnent system(i.e., air stripper), may take another
three nmonths. Therefore, assuming that weather conditions do not cause extrene del ays, this
alternative could be inplenented in approximately 1 year.

The nmj or engi neering considerations in inplenmenting the groundwater and di scharge systens
i ncl ude

. testing of the existing extraction well system

. potential for well plugging (reduction in flows) over tineg;
. noni toring requirenents

. cl eanup verification

. pi ping of extracted water to the treatnment system

. pi ping of treated water to Bat Fork Creek; and

. NPDES pernit requirenents



The nmaj or engi neering considerations in inplenmenting the groundwater treatnment systeminclude

. design flow,

. permt requirenents

. pil ot studies for treatnment processes;

. citing and design of treatnment units;

. nmonitoring the effluent water quality for surface water discharge
. i mpl enenting treatnent option for offgas fromthe air stripper

. nmonitoring the effluent air quality fromthe air stripper; and

. process effectiveness nonitoring.

The nmj or system conmponents, construction equi prent, and materials required for operations
under this alternative include

. contractor's tenporary facilities and utilities;

. addi tional process units for the existing groundwater treatnment system
. punpi ng, piping, fittings, and valves for fluids transport; and

. systeminstrunentati on and controls.

Long-term groundwat er nonitoring for cleanup verification purposes and to track contam nant
plume migration would be required under this alternative. Sanples would be collected from
sel ected existing wells and anal yzed for the site indicator paranmeters

The groundwater treatnent systemal so would require nonitoring and mai ntenance during its
approxi mate 30-year operational life. Monitoring of the treatnent systemwoul d i nclude periodic
sanpling of the influent and effluent fromthe treatnent systemand analysis in accordance with
NPDES di scharge permt requirements. Sanple collection is assuned to be on a weekly basis.

Mai nt enance of the extraction and treatnent systens would be perforned in accordance with
operation and nmi ntenance requirenents devel oped after equi prent specification and procurenent
are conpleted. At a mininum it is expected that regul ar periodic nai ntenance woul d be required
on the subnersible punps, valves, and fittings of fluids piping systens, as well as on the
treatnent systemto ensure its efficient operation

Qperation and nai ntenance of the treatnment systemwoul d be conducted by a contractor who would
be responsi bl e for continuous operation and nai ntenance of the process. Process control would
be autonated as nuch as possible with the contractor stopping by periodically to checkup

on the system

Cost

The total present worth cost for this alternative is approximately $5,328,398. The estinated
annual operation and mai ntenance cost is approxi mately $273,285. Total capital costs are
estimated to be $1, 166, 750.

Alternative GMb - Ex-Situ Treatnment; O f-site Discharge

Alternative GMb is identical to alternative GMa, except that the treated ground water woul d
be di scharged to the | ocal POTW

Overal|l Protection of Human Health and the Environnent

This alternative would provide increased protection of human health and the environnment through
extraction and treatnent of contam nated ground water



Conpl i ance with ARARs

This alternative is expected to conply with all ARARs. The ground water woul d have to be
treated to the POTWpermt requirenents.

Short-Term Ef fecti veness

The short termeffectiveness of this alternative is simlar to alternative GMa. M ninal
di sturbance i s expected.

Long- Term Ef f ecti veness and Per manence

This alternative would provide the sane degree of long termeffectiveness and pernmanence as
alternative GMa. Long termcontrols would be limted to continued ground water nonitoring.

Reduction of Toxicity, Mbility, and Vol ume

This alternative would provide the sane reduction of toxicity and volune as alternati ve GMa.
Inmpl emrentability

The inplenmentability of this alternative would be the sane as alternative GMNa.

Cost

The total present worth cost for this alternative is approximately $6,076,336. The estinated
annual operation and mai ntenance cost is approxi nately $295,085. Total capital costs are
estimated to be $1, 166, 750.

Alternative GANfa - Gound-water Treatnent; Gadient Control; On Site Discharge

Alternative GANfa i nvol ves the use of in-situ biorenediation to degrade the contam nants of
concern in the aquifer. The process involves installing up gradient infiltration trenches at an
appropriate | ocation which would be used to introduce microorganisns, nutrients and an oxygen
source (if aerobic). This systemwould require an external source of water and a hol di ng/ m xi ng
tank for conbining the water, nutrients and oxygen source prior to infiltration into the

aqui fer.

Overall Protection of Human Heal th and the Environnent

This alternative would provide significant protection of hunman health and the environnent

t hrough expedited ground water renedi ation (as conpared to punp and treat). No adverse health
effects are anticipated to result fromthe growth of indigenous m croorgani sns under this
alternative. In fact, after active renmediation is ceased, mcroorgani sns would be available to
degrade any residual contamination in the aquifer.

Conpl i ance with ARARs

The in-situ biorenedi ation process woul d be designed to neet the renedial goals for the CE site
and the process would be continued until the goals were attained.

Short-Term Ef fecti veness

Short termrisks would be simlar to those discussed for the two previous renedial alternatives.



No adverse environnental inpacts are anticipated
Long- Term Ef f ecti veness and Per manence

This alternative would be effective in achieving pernanent renedi ati on of the contam nated
ground water plune. Any residual contam nation remaining after cessation of active renmedi ation
woul d continue to be degraded until the contam nant, oxygen and nutrient supply is depleted.
Long termcontrols would be limted to continued ground water nonitoring

Reduction of Toxicity, Mbility, and Vol unme

The in-situ biorenedi ation technology used in this alternative would be effective in permanently
reducing the nobility, toxicity and volune of contam nation. The concentration of contam nants
woul d be reduced to enforceabl e drinking water standards. Wth the reduction of contani nant
concentrations, the volune of the plune woul d decrease throughout the renoval action

Inmpl emrentability

The technical feasibility of enhanced bi orenediation of VOC s is docunented in full-scale
remedi ation projects and field treatability studies. In-situ biorenediation is nost successfu
at sites with noderate to high perneability and a shallow zone of contam nation. Prior to
devel opnent of the infiltration system additional aquifer tests would be required to fully
characterize the aquifer and to determne the nost effective infiltration rates.

An estimated six to nine nonths will be required for design and contractor selection. The
actual inplenmentation of the alternative, including site preparation, construction of the
infiltration trenches, and installation of the m xing system nay take another three nonths.
Therefore, assum ng that weather conditions do not cause extrene delays, this alternative could
be inplenented in approxinmately 1 year

The nmj or engi neering considerations in inplenmenting the in-situ groundwater treatnent system
i ncl ude

. pil ot study for biotreatnent process;

. citing and design of the m xing systemand infiltration trenches;

. nmonitoring the effluent water quality fromthe mxing tank before discharging to
trenches;

. process effectiveness nonitoring; and

. cl eanup verification

The nmj or conponents, construction equi pnent, and naterials required for operations
under this alternative include

. contractor's tenporary facilities and utilities;

. process unit for the in-situ groundwater treatnent system (i.e, mxing tank and
nutrients);

. wat er source for the nmixing system and

. systeminstrunentati on and controls.

Long-term groundwat er nonitoring for cleanup verification purposes and to track contam nant
plume migration would be required under this alternative. Sanples would be collected from
sel ected existing wells and anal yzed for the site indicator paranmeters

The in-situ groundwater treatnent systemal so would require nonitoring, with possible



mai nt enance of the mxing system during its approxi nate 15-year operational life. Mnitoring
of the treatnment systemnmay include periodic sanpling of the |evels of mcroorganisns,
nutrients, and oxygen that are being added before infiltration into the aquifer

Mai nt enance of the biotreatnent system would be performed in accordance with operati on and

mai nt enance requirenments devel oped after equi pnent specification and procurenent are conpl eted
At amninum it is expected that regul ar periodic mai ntenance woul d be required on the m xing
systemto ensure its efficient operation

Operation and naintenance of the in-situ treatnent systemwoul d be conducted by a contractor
who woul d be responsi bl e for continuous operati on and nai nt enance of the process. Process
control would be automated as nmuch as possible with the contractor stopping by periodically to
checkup the system

Cost

The total present worth cost for this alternative is approximately $4,578,440. The estinated
annual operation and mai ntenance cost is approxi nately $309,285. Total capital costs are
estimated to be $1, 378, 000.

Alternative GATb - G oundwater Treatment; Gradient Control; Of-Site D scharge

This alternative is identical to Alternative GNfa, except that the treated groundwater woul d be
di scharged to the | ocal POTW

Overal|l Protection of Human Health and t he Environnent

This alternative would provide the sane overall protection of human health and the environnent
as Alternative GWA

Conpl i ance with ARARs

The in-situ biorenedi ation process woul d be designed to neet the renedial goals for the CE Site
and the process would be continued until the goals were attained

Short-Term Ef fecti veness

As with alternative GAfa, the short termrisks would be simlar to those discussed for renedi a
alternative GMa. No adverse environnental inpacts are antici pated.

Long- Term Ef f ecti veness and Per manence

This alternative would provide the sane degree of long termeffectiveness and pernmanence as
alternati ve GWA.

Reduction of Toxicity, Mbility and Vol ume

This alternative would provide the sane reduction of toxicity, nobility, and volune as
Al ternative GNa.

Inpl emrentability

An estimated nine nonths will be required for design and contractor selection. The actua



inplenentation of the alternative, including site preparation, construction of the infiltration
trenches, installation of extraction wells, installation of the m xing system and installation
of the ex-situ treatnent system nmay take another six nonths. Therefore, assum ng that weather
conditions do not cause extrene delays, this alternative could be inplenented in approxi mately
1.5 years.

The naj or engi neering considerations in inplenenting the gradient control systemand the in-situ
and ex-situ treatment include

. citing, design, installation, and testing of extraction wells for gradient control

. potential for well plugging (reduction in flows) over tineg;

. pi ping of extracted water to the mxing systemand ex-situ treatnent system

. nonitoring the extracted water quality for possible treatnment before use in mxing
system

. pil ot study for biotreatnent process;

. pilot study for ex-situ treatnment processes;

. citing and design of the m xing system infiltration trenches, and ex-situ system

. process effectiveness nonitoring; and

. cl eanup verification

The nmj or system conmponents, construction equi prent, and materials required for operations
under this alternative include

. contractor's facilities and utilities;

. wel I's and subnersi bl e groundwat er punps;

. punpi ng, piping, fittings, and valves for fluids transport;

. process unit for the in-situ groundwater treatnent system(i.e, mxing tank and
nutrients);

. process unit for the ex-situ groundwater treatnent system if necessary; and

. systeminstrunentati on and controls.

Cost

The total present worth cost for this alternative is approxi mately $4, 969, 250. The esti nated
annual operation and mai ntenance cost is approxi nately $345,285. Total capital costs are
estimated to be $1, 378, 000.

Conparative Analysis of Alternatives

Presented in Table 24 is ranking scores for each non-cost evaluation criteria. Each
alternative's perfornmance was ranked on a scale of zero to five, with zero indicating none of
the criteria' s requirenents were net, and five indicating all of the requirenents were net. The
ranking scores are not intended to be quantitative or additive. They are sumary indicators
only of each alternatives performance agai nst the non-cost evaluation criteria. The ranking
scores conbined with the present worth costs provide the basis for conparison anong
alternatives.

Under overall protection, the no action alternative (Alternative 1) is ranked the | owest ("0")
since contam nated soil and groundwater are left on-site with no further actions being
conducted. Alternative 2 is ranked slightly higher ("1") since deed restrictions and fencing
woul d be inplenmented to limt contact with the contam nated soil and groundwater. Alternative
SS5 is ranked higher ("3") than Alternative 2 since contamnated soil at the GE Site would be
capped, thus reducing mgration of contamnants via rainfall infiltration. The renaining
alternatives (SS3 and SS4; GMa through GAfb) are ranked the highest ("5") since contam nated



soil and groundwater are being either renoved, treated, and/or disposed.

Under conpliance with ARARs, Alternatives 1 and 2 are ranked the |owest ("0") since contam nated
soi|l and groundwater renain on-site and chem cal -specific ARARs are not net. Alternative SS5 is

only slightly lower than the renoval and treatnent alternatives; however, ARARs are still net.
Alternatives SS3 and SS4 are ranked high ("5") since contam nated soil is being renoved and
either disposed off-site or treated on-site with backfill of treated nmaterial on-site.

Al ternatives GMa and GM6b and ranked slightly lower ("4") than Aternatives GAfa and GAfTb ("5")
since punp-and treat nmay not be as effective as in-situ treatnent in renedi ati ng groundwat er.

Under |long-termeffectiveness, the no action alternative (Alternative 1) is ranked the | owest
("0") since contam nated soil and groundwater are left on-site with no further actions being
conducted. Alternative 2 is ranked slightly higher ("1") since deed restrictions and fencing
woul d be inplenmented to limt contact with the contam nated soil and groundwater. Alternative
SS5 is ranked higher ("3") than Alternative 2 since contamnated soil at the GE Site would be
capped, thus reducing mgration of contamnants via rainfall infiltration. Alternatives GMa
and GMb and ranked slightly lower ("4") than Alternatives GAfa and GAfTb ("5") since punp-and
treat may not be as effective as in-situ treatnment in renediating groundwater.



Tabl e 24
COVPARATI VE ANALYSI S OF ALTERNATI VES
CE/ SHEPHERD FARM NPL SI TE

Criteria Rating(a)

Renedi al Alternative Overal |l Protection of Conpl i ance with Long- Term Reduction of MT/V Short-Term I npl ementability Present Worth
Humen Health and the ARARs Ef f ecti veness and Thr ough Tr eat ment Ef f ecti veness
Envi r onnment Per manence
1 - No Action 0 0 0 0 5 5 $160, 211
2 - Institutional Actions 1 1 1 0 4 4 $346, 362
SS3 - Excavation; Of-site D sposal 5 5 5 4 3 4 $1, 524, 235
SS4 - Ex-situ Treatnent; On-site 5 5 5 4 3 3 SW- $4, 174, 375
Di sposal S/'S - $3, 040, 287
Bl O - $1, 955, 437
SS5 - Contai nnent 4 4 3 3 3 3 $855, 297
GWba - Ex-situ Treatnent; On-site 5 4 4 4 3 3 $5, 328, 398
Di schar ge
GW6b - Ex-situ Treatnent; OFf- 5 4 4 4 3 3 $6, 076, 336
site Discharge
GWa - G oundwater Treatnent; 5 5 5 5 3 3 $4, 578, 440
On-Site Discharge
GWb - G oundwater Treatnent; 5 5 5 5 3 3 $4, 969, 250

Of-Site Discharge

(a) A ranking of "0" indicates nonconpliance while a ranking of "5" indicates conplete conpliance.

SW- SO L WASHI NG
S/'S - SOLI DI FI CATI ON STABI LI ZATI ON
Bl O - Bl OREMEDI ATI ON



Under reduction of MT/V, Alternatives 1 and 2 are ranked the | owest ("0") since contam nated
soil and groundwater renain on-site. Aternative SS5 is only slightly better in that an asphalt
cap would be placed at the GE Site; thus, nobility is reduced. Alternative SS3 is ranked
slightly higher ("4") since contam nated soil is being renoved and di sposed off-site. Therefore,
nmobility is elimnated; however, volume and toxicity remain the same. Alternative SS$4 is ranked
the same as SS3 since soil is renpved and treated on-site before being placed back on-site.

Note that the volune may increase, however, due to solidification. Alternatives GMa and GMb
and ranked slightly lower ("4") than Alternatives GWfa and GAfb ("5") since punp-and treat nmay
not be as effective as in-situ treatnent in renedi ati ng groundwat er.

Under short-termeffectiveness and inplenmentability, Alternative 1 is ranked the highest ("5")
since no further action are being conducted. Alternative 2 is ranked next ("4") since the only
action taking place is nonitoring, deed restrictions, and nmaintaining the perineter fence. The
remai ning alternatives are ranked at a "3".

Xl . THE SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and state comments, EPA has selected both a source control and
groundwater renedy for this Site. At the conpletion of this renedy, the risk associated with
this Site has been calculated to be within the accepted risk range determned to be protective
of human health and the environment. The total present worth of the selected renedy for soils
($855,297), and Alternative GATA for groundwater ($4,578,440), is estimted at $5, 433, 737.

See Tables 25 and 26 for the detailed cost estimates of these chosen alternatives.

Remedi ation will not he conducted at the Seldon dark Subsite. Soil and groundwater were bel ow
the remedi ation goals for the Site.

A SOURCE CONTRCOL

Source Control rermediation will address the contam nated soils and naterials at the Site. The
GE source control renedy requires that the soils contani nated above the renediation | evels on
the GE Subsite be covered with an i nperneable cap. The cap will be a conposite liner and shall
consi st of 18 inches of clay, a flexible menbrane liner, and if necessary, a drainage |layer. A
stormwat er managenent systemwi ||l be devel oped to route stormwater away fromthe cap and to
prevent any negative inpacts fromwater runoffs. The integrity of the cap will be naintained
and inspected on a regular basis for signs of erosion, settlenent, or subsidence. Deed
restrictions will be required to limt the use of the areas and to prevent subsurface

devel opnent.

<I M5 SRC 0495255A3>



Tabl e Nunber: 26 PRESENT WORTH COST

Alternative No: GWNFA - Goundwater Treatnent; On-Site D scharge

Site Nane: CE Shepherd Farm Di scount Rate: 7%
Site Location: Concord, NC Date: 07/95
| TEM DESCRI PTI ON UNI TS QUANTI TY UNIT PRI CE TOTAL COST
DOLLARS
DOLLARS
MBI LI ZATI ON
Transport Equi prent/ St af each 1 $10, 000 $10, 000
Tenporary Facilities each 1 $10, 000 $10, 000

GROUNDWATER EXTRACTI ON

Extraction Well Installation wel | 5 $2, 500 $12, 500

Subrrer si bl e Punps each 5 $1, 000 $5, 000

Pi pes, Valves & Fittings ft 10, 000 $15 $150, 000

Aqui fer Testing LS 1 $20, 000 $20, 000
WATER TREATMENT FACI LI TY

Site Preparation acre 0.5 $3, 000 $1, 500

Ear t hwor k cy 500 $15 $7, 500

Treatnent Facility sqft 1, 600 $80 $128, 437

Li ghti ng/ HVAC System LS 1 $15, 000 $15, 000
WATER TREATMENT PROCESS

Equal i zat i on/ Hol di ng Tank each 1 $10, 000 $10, 000

Air Stripping Unit LS 1 $150, 000 $150, 000

Equi prent I nstallation LS 1 50, 000 $50, 000

Transfer Punps each 2 6, 000 $6, 000

Control Panel & Instrunentation LS 1 $30, 000 $30, 000

Pi pes, Val ves, & Appurtenances LS 1 $60, 000 $60, 000

GAC Uni t uni t 1 $5, 000 $5, 000
WATER DI SCHARGE TO SW

Punps (Install ed) each 2 $2, 500 $5, 000

Pi pes, Valves, & Fittings ft 500 $25 $12, 500
EQUI PMENT & MATERI ALS

Health & Safety Equi pnent and

Tenporary Wilities LS 1 $30, 000 $30, 000
Bl OREMEDI ATI ON

Treatability Study LS 1 $50, 000 $50, 000

Reinfiltration System LS 1 $80, 000 $80, 000
Subtotal - Capital Cost $848, 000
Contractor Fee (10% of Capital Cost) $84, 000
Legal Fees, Licenses & Permits (5% of Capital Cost) $42, 400
Engi neering & Administrative (15% of Capital Cost) $127, 200
Subt ot al $1, 102, 400
Conti ngency (25% of Subtotal) $275, 600
TOTAL CONSTRUCTI ON COST $1, 378, 000
PRESENT WORTH Q&M COST $3, 200, 440

TOTAL PRESENT WORTH COST $4, 578, 440



Tabl e Nunber:

26 (CON T)

OPERATI ON AND MAI NTENANCE COST

Alternative No: GANA; G oundwat er Treatnent;
Site Nane: CE Shepherd Farm

Site Location:

East Flat Rock, NC

| TEM DESCRI PTI ON

Power

Mai nt enance/ Repai r

Qperating Labor

Stripper Packing Medi a
Carbon Repl acenent

Di sposal

SW DI SCHARGE

MONI TORI NG
Per sonnel
Suppl i es

Spent Car bon

Mont hl'y Sanpl i ng

SHORT- TERM MONI TORI NG

Per sonnel
Suppl i es

Quarterly Well

Sanpling (20 wells)

LONG- TERM MONI TORI NG

Per sonnel
Suppl i es
Sem - Annual

5- Year

Bl OREMEDI ATI ON

Addi tives

Sanpl i ng

Report Prep

Syst em Mai nt enance

SUBTOTAL

CONTI NGENCY (25% of Subt ot al )

TOTAL

UNI TS

nmont h
nmont h
hr

LS
Ib
I'b

hr
days
each

hr
days

wel |

hr
days
wel |

LS

nont h
nmont h

D scount Rate:

Dat e:

AMOUNT

12
12
2,190

500
500

96
12
12

64

80

32

40

12
12

On-Site D scharge

07/ 95

7%

UNI'T
PRI CE
DALLARS

$500
$2, 500
$50

$5, 000
$1.70
$1.35

$50
$180
$500

$50
$3, 000
$500
$50
$3, 000
$500
$5, 000

$2, 500
$500

TOTAL
ANNUAL

COST,
DCOLLARS

$6, 000
$30, 000
$109, 500

$5, 000
$850
$675

$4, 800
$2, 160
$8, 500

$3, 200
$24, 000
$40, 000

$1, 600
$12, 000
$20, 000

$5, 000

$30, 000
$6, 000

OPERATI ON
TI ME
YEARS

15
15
15

15
15
15

15
15
15

a1

10
10
10

15
15

PRESENT
WORTH

$5, 628
$278, 139
$1, 001, 300

$71, 612
$12, 175
$9, 668

$44, 500
$20, 025
$55, 628

$15, 725
$117, 930
$196, 547

$22, 909
$116, 238
$193, 730

$14, 830
$278, 140

$55, 628

$2, 560, 352

$640, 088
$3, 200, 440



Addi tional sanpling and characterization of Landfill A nust be conpleted to confirmthe
effectiveness of a cap. The additional characterization will evaluate the possibility of the
presence of dense nonaqueous phase liquids (DNAPLs) and liquid waste in containers buried in
the landfill. |If containerized wastes are in the landfill, then these nay require excavation
and treatnment or disposal at an approved facility. |If there is no containerized waste, soi
vapor extraction or a vent in the cap nay be warranted, dependi ng on the concentrati ons of the
VOCs in the soil.

Per f or mance St andards

Landfill A Landfill B, and the dry sludge inmpoundnment will be covered with an i nperneable cap as
speci fi ed above. These areas contain soils contam nated with greater than 10 ppmtotal PCBs,
the performance standard at the GE Subsite. At the Shepherd Farm Subsite, surficial soils
contam nated with PCBs above the perfornance standard of 1 ppmtotal PCBs will be excavated and
transported to the dry sludge i npoundnent area of the GE Subsite. Surficial soils are defined
as the zone fromthe surface to 12 inches bel ow grade. The excavated area will be regraded and
backfilled with clean soil. |In addition, the areas will be revegetated. Residential yards will
be restored as close as possible to their original appearance. Air quality nonitoring shall be
conducted at the perineter of the excavation site to ensure that residents are not adversely

af f ect ed.

Short-terminpacts to the Spring Haven comunity will be kept to a mninumby utilizing Spring
Haven drive as little as possible. For health and safety considerations, the residents within
the areas of contam nation nmay, at EPA' s discretion, be tenporarily relocated to avoid injury
and/or if utilities are disconnected during the excavation period

B. G oundwat er Renedi ation

G oundwat er renediation will address the contam nated groundwater at the Site. G oundwater
remedi ation will include extraction of contam nated groundwater, treatment, in-situ

bi orenedi ati on and final discharge to Bat Fork Creek, or the treated water may be used as a
source of water in the in-situ treatment of the groundwater. The viability of using the treated
water in GE's plant process nmay al so be eval uated

The ex-situ treatnment will consist of air stripping to renove organics, and granul ated activated
carbon adsorption to treat the vapor effluent, or off-gas to renove the contam nants stripped
fromthe groundwater prior to being discharged to the atnosphere. |If netals are detected in the
liquid effluent at concentrations above the discharge limtations, a process option to renove
nmetals will be added to this treatnent train. In addition, the groundwater may need filtering
prior to treatnent to renove any particulates that may harmthe air stripper. The in-situ
treatnment will involve the construction of infiltration trenches or injection wells at an
appropriate location at both the GE and Shepherd Farm Subsites to introduce m croorgani sns,
nutrients, etc into the aquifer. The ex-situ treatment systemwll be |ocated on the GE
facility, with contam nated groundwater from Shepherd Farm punped to this |ocation

The groundwater systemwi |l operate 24 hours per day. Systemcontrols will allow conplete
autonatic operation with mninal operator attention. Long-termnonitoring for cleanup
verification purposes and to track contam nant plume mgration will be required. The system

is expected to operate 15 years; sanples will be collected from20 existing wells on a quarterly
basis for the first 5 years, and on an annual basis for the follow ng 10 years. The groundwater
systemw ||l also require nonitoring and naintenance. Mnitoring of the treatment systemwill
include periodic sanpling of the influent and effluent fromthe treatnment systemand analysis in
accordance with the surface water discharge requirenents.



B. 1. Extraction and Perfornmance Standards

G oundwater will be extracted fromthe GE facility and the Shepherd Farm property. Location
and nunber of extraction wells and punping rates will be determi ned during the renedial design.
Final discharge will be to Bat Fork Creek. D scharge standards will be driven by the surface
wat er di scharge requirenments (ARARs, See Section VII) and will be defined during the devel oprnent
of the Renedi al Design.

The goal of this renmedial action is to restore the groundwater to its beneficial use. Based on
information obtained during the RI, and the analysis of all renedial alternatives. EPA and the
State of North Carolina believe that the selected renedy will be able to achieve this goal.

G oundwat er contam nati on nay be especially persistent in the imediate vicinity of the
contam nants' source, where concentrations are relatively high. The ability to achieve

remedi ation levels at all points throughout the area of attainnent, or plume, cannot be
determi ned until the extraction system has been inplenented, nodified, as necessary, and plune
response nonitored over tine.

G oundwat er shall be treated until the followi ng perfornance standards are attai ned throughout
t he contam nant pl unes:

Cont am nant Renedi ati on Level Ri sk Level
Bari um 2,000 ug/l H =1
Beryllium 4 ug/l 1E- 04

N ckel 100 ug/| H =1
Lead 15 ug/ | NA
Manganese 50 ug/| H =0.6
Vinyl Chloride 1 ug/l 1E- 05

1, 2-Di chl or oet hene 70 ug/| H =0.4
Tri chl or oet hene 2.8 ug/l 1E- 06
Benzene 1 ug/l 1E- 06
Tet rachl or oet hene 1 ug/l 1E- 06

N t robenzene 10 ug/ | H =1
Chl orof orm 1 ug/l H =0.1
1, 2- D chl or oet hane 1 ug/l 1E- 06

Hazard Index (H) - Relates to non-cancer risks
1E-06 Risk Level - Probability for carcinogenic effects
NA - Not applicable. Risk fromlead is not calculated using H or risk |evel.

If the selected renedy cannot neet the specified perfornmance standards, at any or all of the
nonitoring points during inplenentation, the contingency neasures and goals described in this
section may repl ace the selected remedy and goals for these portions of the plune. Such
contingency neasures wWill, at a mninmum prevent further mgration of the plunme and include a
conbi nati on of contai nment technol ogies and institutional controls. These nmeasures are
considered to be protective of human health and the environment, and are technically practicable
under the correspondi ng circunstances.

The sel ected remedy will include groundwater extraction for an estimated period of 15 years,

during which tine the systems performance will be carefully nonitored on a regular basis and
adj usted as warranted by the perfornmance data collected during operation. Mdifications may
include any or all of the follow ng:



a) at individual wells where renedi ation | evels have been attai ned, punping nay be
di sconti nued;

b) alternating punping at wells to elimnate stagnati on points;

c) pul se punping to allow aquifer equilibration and encourage adsorbed contam nants to
partition into groundwater

d) installation of additional extraction wells to facilitate or accelerate cl eanup of
t he contam nant pl une.

To ensure that cleanup continues to be nmaintained, the aquifer will be nonitored at those wells
wher e punpi ng has ceased on an occurrence of at |east every 2 years follow ng discontinuation
of groundwat er extraction.

If it is determned on the basis of the preceding criteria and the system perfornance data, that
certain portions of the aquifer cannot be restored to their beneficial use, all of the follow ng
nmeasures invol ving | ong-term nmanagenent nmay occur, for an indefinite period of tine, as a

nodi fication of the existing system

a) engi neering controls such as physical barriers, or long-termgradi ent contro
provi ded by | ow | evel punping, as contam nant neasure

b) performance standards may be waived for the cleanup of those portions of the aquifer
based on the technical inpracticability of achieving further contam nant reduction

c) institutional controls may be provi ded/ maintained to restrict access to those
portions of the aquifer which remain above renedi ati on | evels;

d) continued nonitoring of specified wells; and
e) periodi c reeval uation of renedial technol ogies for groundwater restoration

The decision to invoke any or all of these neasures nay be nade during a periodic review of the
remedi al action, which will occur at 5 year intervals in accordance with CERCLA Section 121(c).

The remedi al actions shall conply with all ARARs (See Section VIlI). The applicability of

RCRA Land Ban Requirenments to the renoval of the contami nated soil fromthe Shepherd Farm
Subsite to the GE Subsite was investigated and found not to be applicable. Simlarly, the
TOSCA regul ations were investigation to deternmne their applicability to capping the dry sludge
i npoundnent area; they were not found to be applicable

The presence of contamination contained onsite and the presence of contam nants in the
groundwater will require deed recordation/restriction to docunent their presence and could limt
future use of the property. The extent of the property restrictions and limtations will be
determ ned during the renedi al design

C Addi ti onal Sanpling Requirenents

Addi ti onal groundwater and soil sanpling shall be conducted to further define the extent of
contam nation. Specifically, the follow ng shall be obtained at a m ni num



X

Addi tional soil sanples shall be collected in Landfill A If sanpling results

i ndi cate significant VOC contam nation, fate and transport anal ysis of VOC

contam nation nay be warranted. |In addition, an evaluation of the |ikelihood of
vapor transport around the cap upward to the atnosphere and vapor transport downward
to the groundwater nay be needed.

Addi tional soil sanples shall be collected in the vicinity of nmonitor wells MM14 and
MM 25. These areas nay have undi scovered sources.

Additional nonitor wells shall be placed and sanpled: 1) east of Bat Fork Creek
between tenporary well TW1 and TW2; 2) west of Spartanburg Hwy across from MW 25
and MM26; and 3) north of Tabor Road across from Landspreading Area A. The purpose
of these wells is to further define the extent of groundwater contam nation.

Periodic sanpling of private wells in the area that are used for drinking water
purposes. As part of the Renedial Design, additional sanpling of private wells

i nclude wells | ocated upgradi ent of the GE and Shepherd Farm Subsites. These wells
will be selected to evaluate the effect of fracture-flow on the groundwater

cont am nat i on.

Sanpling near nonitor well MW 35 to deternmine if additional source areas are present.
Addi ti onal groundwater investigation near this well.

Addi ti onal soil sanples shall be collected on a 25-foot grid throughout the suspected
area of soil contam nation at the Shepherd Farm property to determ ne the aerial
extent of surficial PCB contam nation and to determine the |ocation of any existing
VOC sources. Additional soil sanples shall also be collected north and west of

| ocations 53 and 56.

Additional nonitor wells shall be placed and sanpl ed at the Shepherd Farm Subsite to
determ ne the extent of the groundwater contam nation.

Additional fish tissue sanples will be collected in Bat Fork Creek and Mud Creek to
determ ne the extent of PCB-contam nated fish.

Periodi c sanpling of the surface water and sedinents of Bat Fork Creek to determ ne
if the groundwater renediation is having a positive effect on the quality of the
creek.

Monitor well installation to denonstrate that there is no groundwater contam nation
caused by the dry sludge i npoundnent area and that the waste is at |east four feet
above the seasonal high water table.

Addi tional soil sanpling to confirmthe outline of the sludge i npoundnent
cont am nat i on.

Addi tional sanpling and testing to denonstrate that the PCB contami nants are
stabilized within the inpoundnent sludges and will not |each to the environnent.

DOCUMENTATI ON CF S| GNI FI CANT CHANCE

CERCLA Section 117(b) requires an expl anati on of significant change fromthe preferred
alternative presented in the Proposed Plan. 1In the proposed plan, Alternative SS5 was chosen
for GE soils and Alternative SS3 was chosen for the Shepherd Farm soils.



However, comments were received questioning the remedial action on the dry sludge i npoundnent
area on the CE property. GCE sanpled the dry sludge inpoundrment in 1991. The results of this
sanpling investigation are given in Figure 28. Specifically, the dry sludge inpoundnent is
fenced and therefore, direct contact with the soils is prohibited. However, fencing is simlar
to Aliternative 2 - Institutional Controls. The conparative anal yses reveal ed that Alternative 3
- Contai nnent woul d be best suited for the GE Site. Therefore, to be consistent, the decision
was nmade to include the dry sludge inmpoundnment as an area requiring an i nperneabl e cover.

Consequently, since the dry sludge i npoundnment has not been found to be a groundwater threat

or a surface water run-off threat, Alternative SS3 - Excavation and Of-Site D sposal for the
Shepherd Farm Site has been changed to include disposal of the excavated soils at the GE sl udge
i npoundnent instead of a RCRA Subtitle D Landfill. This change will result in the same risk
reduction at a | ower cost.

<I M5 SRC 0495255A4>

If the additional sanpling and well installation outlined in Section Xl.C shows that a cap will
not be effective in containing this contam nation, then another renedi ation technology wll be
selected to control this source

In addition, in the proposed plan, it was stated that "Asphalt is considered the nost
appropriate capping naterial because portions of the landfills are already paved." Asphalt nay
be the top layer, however the renedy has been supplenented to include in the cap 18 inches of
clay, and a flexible nenbrane. The cost estinate, however, has not been anended to include the
cost of these additional cap |ayers.



APPENDI X D
STATE CONCURRENCE

State of North Carolina <I MG SRC 0495255A5>
Departnent of Environnent,

Heal th and Natural Resources

Di vision of Solid Waste Managenent

Janes B. Hunt, Jr., Covernor
Jonat han B. Howes, Secretary
WIlliamL. Meyer, Director
Sept enber 27, 1995

Ms. G ezelle Bennett

Super fund Branch, Waste Managenent Division
US EPA Region |V

345 Courtland Street

Atlanta, Ceorgia 30365

RE: Conditional State Concurrence with the
Record of Decision (ROD)
Ceneral Electric/ Shepherd Farm
East Fl at Rock, Henderson County

Dear Ms. Bennett

The North Carolina Superfund Section has received and revi ewed the attached Record of

Deci sion (ROD) for the General Electric/Shepherd Farm Superfund Site and concurs with the
sel ected renedy subject to the follow ng conditions:

Qur concurrence on this ROD and of the selected renedies for the site is based
solely on the information contained in the attached ROD and to the conditions |listed
here. Should we receive additional information that significantly affects the
conclusions or renedies contained in the ROD, we may nodify or withdraw this
concurrence with witten notice to EPA Region |V.

Qur concurrence on this ROD in no way binds the State to concur in future decisions
or conmmts the State to participate, financially or otherwise, in the cleanup of the
Site. The State reserves the right to review, comment, and neke i ndependent
assessnents of all future work relating to this Site.

If, after remediation is conplete, the total residual risk |level 10-6, the State
may require deed recordation/restriction to docunent the presence of residual
contamnation and possibly limt future use of the property as specified in NCGS
130A- 310. 8.

W appreciate the opportunity to comrent on this ROD and | ook forward to continuing

to work with the EPAto renediate this Site.

Si ncerely,
<| MG SRC 0495255A6>
At t achnent
cc: CQurt Fehn
M ke Kelly

Dave Lown



